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USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED U.S. 
PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE 

SUPPLYING PAPER COPIES 

In support of its 21 s1 Century Strategic Plan goal of increased patent e-Govemment, beginning in 
June 2004, the United States Patent and Trademark Office (Office or USPTO) will begin the phase- 
in of its E-Patent Reference program and hence will: (1 ) provide downloading capability of the 
U.S. patents and U.S. patent application publications cited in Office actions via the E-Patent 
Reference feature of the Office's Patent Application Information Retrieval (PAIR) system; and (2) 
cease mailing paper copies of U.S. patents and U.S. patent application publications with 
Office actions (in applications and during reexamination proceedings) except for citations made 
during the international stage of an international application under the Patent Cooperation Treaty 
(PCT). In order to use the new E-Patent Reference feature applicants must: (1) obtain a digital , 
certificate and software from the Office; (2) obtain a customer number from the Office; and (3) 
properly associate patent applications with the customer number. Alternatively, copies of all U.S. 
patents and patent application publications can be accessed without a digital certificate from the 
USPTO web site, from the USPTO Office of Public Records, and from commercial sources. The 
Office will continue the practice of supplying paper copies of foreign patent documents and non- 
patent literature with Office actions. Paper copies of cited references will continue to be ; provided 
by the USPTO for international applications during the international stage. 

Schedule 

June 2004 TCs 1600, 1700, 2800 and 2900 / 

July 2004 TCs 3600 and 3700 

August 2004 TCs 2100 and 2600 

All U.S. patents and U.S. patent application publications are available on the USPTO web site. 
However, a simple system for downloading the cited U.S. patents and patent application 
publications has been established for applicants, called the E-Patent Reference system. As E-Patent 
Reference and Private PAIR require participating applicants to have a customer number, retrieval 
software and a digital certificate, all applicants are strongly encouraged to contact the Patent 
Electronic Business Center to acquire these items. To be ready to use this system by June 1, 2004, 
contact the Patent EBC as soon as possible by phone at 866-217-9197 (toll-free), 703-305-3028 or 
703-308-6845 or electronically via the Internet at ebc@.uspto.gov . 

Other Options 

The E-Patent Reference function requires the applicant to use the secure Private PAIR system, 
which establishes confidential communications with the applicant. Applicants using this facility 
must receive a digital certificate, as described above. Other options for obtaining patents which do 
not require the digital certificate include the USPTO's free Patents on the Web program 
(http://www.uspto.gov/patft/index.html). The USPTO's Office of Public Records also supplies 
copies of patents for a fee ( http://ebizl.usDto.gov/oems25D/index.htmll Commercial sources also 
provide U.S. patents and patent application publications. 

For complete instructions see the Official Gazette Notice, USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED 
U.S. PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE SUPPLYING PAPER COPIES, on the 
USPTO web site. 



NOTICE OF OFFICE PLAN TO CEASE SUPPLYING COPIES OF CITED U.S. PATENT 
REFERENCES WITH OFFICE ACTIONS, AND PILOT TO EVALUATE THE 
ALTERNATIVE OF PROVIDING ELECTRONIC ACCESS TO SUCH U.S. PATENT 

REFERENCES 



Summary 

The United States Patent and Trademark Office (Office or USPTO) plans in the near future to: 

(1) cease mailing copies of U.S. patents and U.S. patent application publications (US patent 
references) with Office actions except for citations made during the international stage of an 
international application under the Patent Cooperation Treaty and those made during 
reexamination proceedings; and (2) provide electronic access to, with convenient downloading 
capability of, the US patent references cited in an Office action via the Office's private Patent 
Application Information Retrieval (PAIR) system which has a new feature called "E-Patent 
Reference." Before ceasing to provide copies of U.S. patent references with Office actions, the 
Office shall test the feasibility of the E-Patent Reference feature by conducting a two-month pilot 
project starting with Office actions mailed after December 1 , 2003. The Office shall evaluate the 
pilot project and publish the results in a notice which will be posted on the Office's web site 
fwww.USPTO.gov ) and in the Patent Official Gazette (O.G.). In order to use the new E-Patent 
Reference feature during the pilot period, or when the Office ceases to send copies of U.S. patent 
references with Office actions, the applicant must: (1) obtain a digital certificate from the Office; 

(2) obtain a customer number from the Office, and (3) properly associate applications with the 
customer number. The pilot project does not involve or affect the current Office practice of 
supplying paper copies of foreign patent documents and non-patent literature with Office actions. 
Paper copies of references will continue to be provided by the USPTO for searches and written 
opinions prepared by the USPTO for international applications during the international stage and 
for reexamination proceedings. 

Description of Pilot Project to Provide Electronic Access to Cited U.S. Patent 
References 

On December 1, 2003, the Office will make available a new feature, E-Patent Reference, in the 
Office's private PAIR system, to allow more convenient downloading of U.S. patents and U.S. 
patent application publications. The new feature will allow an authorized user of private PAIR 
to download some or all of the U.S. patents and U.S. patent application publications cited by an 
examiner on form PTO-892 in Office actions, as well as U.S. patents and U.S. patent application 
publications submitted by applicants on form PTO/SB08 ( 1 449) as part of an IDS. The retrieval 
of some or all of the documents may be performed in one downloading step with the documents 
encoded as Adobe Portable Document format (.pdf) files, which is an improvement ovct the 
current pagc-by-pagc retrieval capability from other USPTO systems. 



Steps to Use the New E-Patent Reference Feature During the Pilot Project and 
Thereafter 

Access to private PAIR is required to utilize E-Patent Reference. If you don't already have 
access to private PAIR, the Office urges practitioners, and applicants not represented by a 
practitioner, to take advantage of the transition period to obtain a no-cost USPTO Public Key 
Infrastructure (PKI) digital certificate, obtain a USPTO customer number, associate all of their 
pending and new application filings with their customer number, install no-cost software 
(supplied by the Office) required to access private PAIR and E-Patent Reference feature, and 
make appropriate arrangements for Internet access. The full instructions for obtaining a PKI 
digital certificate are available at the Office's Electronic Business Center (EBC) web page at: 
<http://www.uspto.gov/ebc/downloads.html> . Note that a notarized signature will be required to 
obtain a digital certificate. 

To get a Customer Number, download and complete the Customer Number Request form, PTO- 
SB125, at: htto://www usDto.gov/web/forms/sbO 1 25 ,pdf . The completed form can then be 
transmitted by facsimile to the Electronic Business Center at (703) 308-2840, or mailed to the 
address on the form. If you arc a registered attorney or patent agent, then your registration 
number must be associated with your customer number. This is accomplished by adding your 
registration number to the Customer Number Request form. A description of associating a 
customer number with an application is described at the EBC web page at: 
http://www.usDto.gov/ebc/registration pair.html . 

The E-Patent Reference feature will be accessed using a new button on the private PAIR screen. 
Ordinarily all of the cited U.S. patent and U.S. patent application publication references will be 
available over the Internet using the Office's new E-Patent Reference feature. The size of the 
references to be downloaded will be displayed by E-Patent Reference so the download time can 
be estimated. Applicants and registered practitioners can select to download all of the references 
or any combination of cited references. Selected references will be downloaded as complete 
documents as Adobe Portable Document Format (.pdf) files. For a limited period of time, the 
USPTO will include a copy of this notice with Office actions to encourage applicants to use this 
new feature and, if needed, to take the steps outlined above in order to be able to utilize this new 
feature during the pilot and thereafter. 

During the two-month pilot, the Office will evaluate the stability and capacity of the E-Patent 
Reference feature to reliably provide electronic access to cited U.S. patent and U.S. patent 
application publication references. While copies of U .S. patent and U.S. patent application 
publication references cited by examiners will continue to be mailed with Office actions during 
the pilot project, applicants are encouraged to use the private PAIR and the E-Patent Reference 
feature to electronically access and download cited U.S. patent and U.S. patent application 
publication references so the Office will be able to objectively evaluate its performance. The 
public is encouraged to submit comments to the Office on the usability and performance of the 
E-Patent Reference feature during the pilot. Further, during the pilot period registered 
practitioners, and applicants not represented by a practitioner, are encouraged to experiment with 
the feature, develop a proficiency in using the feature, and establish new internal processes for 
using the new access to the cited U.S. patents and U.S. patent application publications to prepare 
for the anticipated cessation of the current Office practice of supplying copies of such cited 
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references. The Office plans to continue to provide access to the E-Patent Reference feature 
during its evaluation of the pilot. 



Comments 

Comments concerning the E-Patent Reference feature should be in writing and directed to the 
Electronic Business Center (EBC) at the USPTO by electronic mail at eReference@uspto.gov or 
by facsimile to (703) 308-2840. Comments will be posted and made available for public 
inspection. To ensure that comments are considered in the evaluation of the pilot project, 
comments should be submitted in writing by January 15, 2004. 

Comments with respect to specific applications should be sent to the Technology Centers' 
customer service centers. Comments concerning digital certificates, customer numbers, and 
associating customer numbers with applications should be sent to the Electronic Business Center 
(EBC) at the USPTO by facsimile at (703) 308-2840 or by e-mail at EBC@uspto.gov. 

Implementation after Pilot 

After the pilot, its evaluation, and publication of a subsequent notice as indicated above, the 
Office expects to implement its plan to cease mailing paper copies of U.S. patent references cited 
during examination of non provisional applications on or after February 2, 2004; although copies 
of cited foreign patent documents, as well as non-patent literature, will still be mailed to the 
applicant until such time as substantially all applications have been scanned into IFW. 

For Further Information Contact 

Technical information on the operation of the EFW system can be found on the USPTO website 
at http://www.uspto.gov/wcb/patents/ifw/index.html. Comments concerning the E-Patent 
Reference feature and questions concerning the operation of the PAIR system should be directed 
to the EBC at the USPTO at (866) 217-9197. The EBC may also be contacted by facsimile at 
(703) 308-2840 or by e-maii at EBC@uspto.gov. 





Nicholas P. Godici 
Commissioner for Patents 



USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED U.S. 
PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE 

SUPPLYING PAPER COPIES 



In support of its 21 st Century Strategic Plan goal of increased patent e-Government, beginning in 
June 2004, the United States Patent and Trademark Office (Office or USPTO) will begin the phase- 
in of its E-Patent Reference prpgram and hence will: (1) provide downloading capability of the 
U.S. patents and U.S. patent application publications cited in Office actions via the E-Patent 
Reference feature of the Office's Patent Application Information Retrieval (PAIR) system; and (2) 
cease mailing paper copies of U.S. patents and U.S. patent application publications with 
Office, actions (in applications and during reexamination proceedings) except for citations made 
during the international stage of an international application under the Patent Cooperation Treaty 
(PCT). In order to use the new E-Patent Reference feature applicants must: (1) obtain a digital 
certificate and software from the Office; (2) obtain a customer number from the Office; and (3) 
properly associate patent applications with the customer number. Alternatively, copies of all U.S. 
patents and patent application publications can be accessed without a digital certificate from the 
USPTO web site, from the USPTO Office of Public Records, and from commercial sources. The 
Office will continue the practice of supplying paper copies of foreign patent documents and non- 
patent literature with Office actions. Paper copies of cited references will continue to be provided 
by the USPTO for international applications during the international stage. 



All U.S. patents and U.S. patent application publications are available on the USPTO web site. 
However, a simple system for downloading the cited U.S. patents and patent application 
publications has been established for applicants, called the E-Patent Reference system. As E-Patent 
Reference and Private PAIR require participating applicants to have a customer number, retrieval 
software and a digital certificate, all applicants are strongly encouraged to contact the Patent 
Electronic Business Center to acquire these items. To be ready to use this system by June 1 , 2004, 
contact the Patent EBC as soon as possible by phone at 866-217-9197 (toll-free), 703-305-3028 or 
703-308-6845 or electronically via the Internet at ebc@uspto.gov . 

Other Options 

The E-Patent Reference function requires the applicant to use the secure Private PAIR system, 
which establishes confidential communications with the applicant. Applicants using this facility 
must receive a digital certificate, as described above. Other options for obtaining patents which do 
• not require the digital certificate include the USPTO's free Patents on the Web program 

(http://www.uspto.gov/patft/index.html). The USPTO's Office of Public Records also supplies 
copies of patents for a fee (http://ebizl.uspto.gov/oems25p/index.html) . Commercial sources also 
provide U.S. patents and patent application publications. 

For complete instructions see the Official Gazette Notice, USPTO TO PROVIDE ELECTRONIC ACCESS TO CITED 
U.S. PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE SUPPLYING PAPER COPIES, on the 
USPTO web site. 



Schedule 



June 2004 
July 2004 
August 2004 



TCs 1600, 1700, 2800 and 2900 
TCs 3600 and 3700 
TCs 2100 and 2600 



NOTICE OF OFFICE PLAN TO CEASE SUPPLYING COPIES OF CITED U.S. PATENT 
REFERENCES WITH OFFICE ACTIONS, AND PILOT TO EVALUATE THE 
ALTERNATIVE OF PROVIDING ELECTRONIC ACCESS TO SUCH U.S. PATENT 

REFERENCES 



Summary 

The United States Patent and Trademark Office (Office or USPTO) plans in the near future to: 

(1) cease mailing copies of U.S. patents and U.S. patent application publications (US patent 
references) with Office actions except for citations made during the international stage of an 
international appUcation under the Patent Cooperation Treaty and those made during 
reexamination proceedings; and (2) provide electronic access to, with convenient downloading 
capability of, the US patent references cited in an Office action via the Office s private Patent 
Application Information Retrieval (PAIR) system which has a new feature called "E-Patent 
Reference." Before ceasing to provide copies of U.S. patent references with Office actions, the 
Office shall test the feasibility of the E-Patent Reference feature by conducting a two-month pilot 
project starting with Office actions mailed after December 1 . 2003. The Office shall evaluate the 
pilot project and publish the results in a notice which will be posted on the Office's web site 
(www usptO gov) and in the Patent Official Gazette (O.G.). In order to use the new E-Patent 
Reference feature during the pilot period, or when the Office ceases to send copies of U.S. | patent 
references with Office actions, the applicant must: (1) obtain a digital certificate from the Office; 

(2) obtain a customer number from the Office, and (3) properly associate applications with the 
customer number. The pilot project does not involve or affect the current Office practice of 
supplying paper copies of foreign patent documents and non-patent literature with Office actions. 
Paper copies of references will continue to be provided by the USPTO for searches and written 
opinions prepared by the USPTO for international applications during the international stage and 
for reexamination proceedings. 

Description of Pilot Project to Provide Electronic Access to Cited U.S. Patent 
References 

On December 1, 2003, the Office will make available a new feature, E-Patent Reference in the 
Office's private PAIR system, to allow more convenient downloading of U.S. patents and U.S^ 
patent application publications. The new feature will allow an authorized user of private PAIR 
to download some or all of the U.S. patents and U.S. patent application publications cited by an 
examiner on form PTO-892 in Office actions, as well as U.S. patents and U S^atent application 
publications submitted by applicants on form PTO/SB08 (1449) as part of an IDS. The retrieval 
of some or all of the documents may be performed in one downloading step with the documents 
encoded as Adobe Portable Document format (.pdf) files, which is an improvement over the 
current pagc-by-pagc retrieval capability from other USPTO systems. 



Steps to Use the New E-Patent Reference Feature During the Pilot Project and 
Thereafter 

Access to private PAIR is required to utilize E-Patent Reference. If you don't already have 
access to private PAIR, the Office urges practitioners, and applicants not represented by a 
practitioner, to take advantage of the transition period to obtain a no-cost USPTO Public Key 
Infrastructure (PKI) digital certificate, obtain a USPTO customer number, associate all of their 
pending and new application filings with their customer number, install no-cost software 
(supplied by the Office) required to access private PAIR and E-Patent Reference feature, and 
make appropriate arrangements for Internet access. The full instructions for obtaining a PKI 
digital certificate are available at the Office's Electronic Business Center (EBC) web page at: 
<http://www.usoto.gov/ebc/downloads.html> . Note that a notarized signature will be required to 
obtain a digital certificate. 

To get a Customer Number, download and complete the Customer Number Request form, PTO- 
SB125, at: httD://www.uspto.gov/web/forms/sbO 1 25 .pdf . The completed form can then be 
transmitted by facsimile to the Electronic Business Center at (703) 308-2840, or mailed to the 
address on the form. If you arc a registered attorney or patent agent, then your registration 
number must be associated with your customer number. This is accomplished by adding your 
registration number to the Customer Number Request form. A description of associating a 
customer number with an application is described at the EBC web page at: 
http://www.usDto.gov/ebc/registration pair.html . 

The E-Patent Reference feature will be accessed using a new button on the private PAIR screen. 
Ordinarily all of the cited U.S. patent and U.S. patent application publication references will be 
available over the Internet using the Office's new E-Patent Reference feature. The. size of the 
references to be downloaded will be displayed by E-Patent Reference so the download time can 
be estimated. Applicants and registered practitioners can select to download all of the references 
or any combination of cited references. Selected references will be downloaded as complete 
documents as Adobe Portable Document Format (.pdf) files. For a limited period of time, the 
USPTO will include a copy of this notice with Office actions to encourage applicants to use this 
new feature and, if needed, to take the steps outlined above in order to be able to utilize this new 
feature during the pilot and thereafter. 

During the two-month pilot, the Office will evaluate the stability and capacity of the E-Patent 
Reference feature to reliably provide electronic access to cited U.S. patent and U.S. patent 
application publication references. While copies of U.S. patent and U.S. patent application 
publication references cited by examiners will continue to be mailed with Office actions during 
the pilot project, applicants are encouraged to use the private PAIR and the E-Patent Reference 
feature to electronically access and download cited U.S. patent and U.S. patent application 
publication references so the Office will be able to objectively evaluate its performance. The 
public is encouraged to submit comments to the Office on the usability and performance of the 
E-Patent Reference feature during the pilot. Further, during the pilot period registered 
practitioners, and applicants not represented by a practitioner, are encouraged to experiment with 
the feature, develop a proficiency in using the feature, and establish new internal processes for 
using the new access to the cited U.S. patents and U.S. patent application publications to prepare 
for the anticipated cessation of the current Office practice of supplying copies of such cited 
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references. The Office plans to continue to provide access to the E-Patent Reference feature 
during its evaluation of the pilot. 



Comments 

Comments concerning the E-Patent Reference feature should be in writing and directed to the 
Electronic Business Center (EBC) at the USPTO by electronic mail at eReferenceffhispto.gov or 
by facsimile to (703) 308-2840. Comments will be posted and made available for public 
inspection. To ensure that comments are considered in the evaluation of the pilot project, 
comments should be submitted in writing by January 15, 2004. 

Comments with respect to specific applications should be sent to the Technology Centers' 
customer service centers. Comments concerning digital certificates, customer numbers, and 
associating customer numbers with applications should be sent to the Electronic Business Center 
(EBC) at the USPTO by facsimile at (703) 308-2840 or by e-mail at EBC@uspto.gov. 

Implementation after Pilot 

After the pilot, its evaluation, and publication of a subsequent notice as indicated above, the 
Office expects to implement its plan to cease mailing paper copies of U.S. patent references cited 
during examination of non provisional applications on or after February 2, 2004; although copies 
of cited foreign patent documents, as well as non-patent literature, will still be mailed to the 
applicant until such time as substantially ail applications have been scanned into IFW. 

For Further Information Contact 

Technical information on the operation of the IFW system can be found on the USPTO website 
at http://www.uspto.gov/web/patents/ifw/index.html. Comments concerning the E-Patent 
Reference feature and questions concerning the operation of the PAIR system should be directed 
to the EBC at the USPTO at (866) 2 1 7-91 97. The EBC may also be contacted by facsimile at 
(703) 308-2840 or by e-mail at EBC@uspto.gov. 





Nicholas P. Godici 
Commissioner for Patents 



Office Action Summary 


Application No. 

09/777,505 


Applicant(s) 
SHTEYN, YEVGENIY 


pyaminor 
tAdlllll lei 

Tanim Hossain 


Ark Unit 
2141 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1.136(a). in no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days wilt be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )Q Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)S This action is non-final. 

3)Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4® Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim (s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. RECEIVED 

6) ^ Claim(s) 1-18 is/are rejected. 

7) G3 Claim(s) 12 is/are objected to. AUG 0 % 2004 

8) D Claim(s) are subject to restriction and/or election requirement. 



Application Papers 

9)E] The specification is objected to by the Examiner. 

10)[>3 The drawing(s) filed on 2/05/2001 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 -D Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 

2) CZI Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) ^ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 6. 



4) □ Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 2 



Application/Control Number: 09/777,505 Page 2 

Art Unit: 2141 

DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: 

a. On page 8 5 line 13; "of is a typographical error which should be changed to 

"or". 

b. On page 11, line 13; the discussion of Path 2 following steps 401, 402, etc., is 
incorrect, as step 404 does not logically follow the requirements of Path 2, as described in 
figure 4. The discussion should be corrected to read: "{401, 402, 403, 407, 411,413}". 
Appropriate correction is required. 



Claim Objections 



Claim 12 is objected to because of the following informalities: 

a. "The method of Claims 1" renders the claim ambiguous. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 



Application/Control Number: 09/777,505 Page 3 

Art Unit: 2141 

Claims 1-3, 6, 7, and 9-18 are rejected under 35 U.S.C 102(a) as being anticipated by 
Goren-Bar (International publication WO00/08556). 

As per claims 1 and 17, Goren-Bar teaches a method and a computer readable storage 
medium for storing instructions for carrying out a method of customizing a decision-tree based 
control process (page 4, lines 5-6; wherein the drawing of inferences from user information 
implies the use of a decision tree for the purpose of control, where certain information controls 
the inferences made.) that enables access to a data processing system from one of a plurality of 
clients (page 3, lines 21-24; where multiple computers are discussed, which implies a plurality of 
clients.), the method comprising: defining the decision-tree based control process, the decision 
tree being comprised of inter-linked decision nodes (page 3, lines 7-9; wherein the collection of 
"information to compute the probability of alternative user's intentions and goals or 
informational needs and changes the given assistance based on user competence" implies the use 
of inter-linked decision nodes, where distinct information collected leads to different paths in the 
decision nodes, which, in this case, is the given assistance.); retrieving user-information 
associated with a user seeking access to the system (page 4, lines 21-22); determining, from the 
user information, a user entry decision-node (page 5, lines 1-5; wherein the building of the user 
model is the entry decision-node; and configuring the control process to enable the user to access 
the system from the client at the user entry decision node (page 5, lines 6-14; wherein the 
adaptation level is the control configuration.). 

As per claim 2, Goren-Bar teaches the method of claim 1, further comprising identifying 
the user (page 10, line 20. Also see figures 15C and D, where the user is identified by name.) 



Application/Control Number: 09/777,505 Page 4 

Art Unit: 2141 

As per claim 3, Goren-Bar teaches the method of claim 1, wherein the user selects the 
user entry decision-node (page 11, lines 12-13; wherein if the user refuses to answer questions, 
default values are loaded, thus giving the user freedom to choose the entry decision-node). 

As per claim 6, Goren-Bar teaches the method of claim 1 further comprising enabling the 
user to go from the entry decision-node to a preceding decision-node (page 12, lines 7-9; wherein 
a lower level in the hierarchy signifies the preceding decision-node). 

As per claim 7, Goren-Bar teaches the method of claim 1, wherein the user- information is 
retrieved from the system (page 10, lines 20-21; wherein the user information is retrieved by 
supplying a user-name and password.) 

As per claim 9, Goren-Bar teaches the method of claim 1, wherein the user supplies the 
user-information (page 4, lines 21-22). 

As per claim 10, Goren-Bar teaches the method of claim 1, wherein the user-information 
is based on the past behavior of the user (page 5, lines 19-22). 

As per claim 11, Goren-Bar teaches the method of claim 1, wherein a decision node is 
associated with voice prompts (page 10, line 22). 

As per claim 12, Goren-Bar teaches the method of claim 1, wherein a decision node is 
associated with a displayed element (page 10, line 4). 

As per claim 13, Goren-Bar teaches the method of claim 1, further comprising displaying 
a graphical user interface associated with the user entry decision-node (page 7, lines 18-22); and 
customizing the graphical user interface from the user-information (page 20, lines 1-10). 

As per claim 14, Goren-Bar teaches the method of claim 13, further comprising enabling 
the user to customize the graphical user interface (page 22, lines 11-14). 
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As per claims 15 and 18, Goren-Bar teaches a data processing system, and a device for 
accessing a data processing system, comprising a client (page 7, line 26); a control process unit 
to execute a decision-tree based control process that enables access to the system from the client, 
the decision-tree being comprised of inter-linked decision nodes (figure 1, where the control 
process is governed by the task and user databases); a customization unit coupled to the control 
process unit to determine a user entry decision-node from user-information associated with a 
user seeking access to the system, and to configure the control process to enable the user to 
access the system from the client at the user entry decision-node (figure 1, where the dialog 
manager is the customization unit that manages the entry-points). 

As per claim 16, Goren-Bar teaches the system of claim 15, further comprising a memory 
unit for storing the user-information (page 25, line 3; where the storing of information 
necessitates the existence of a memory unit). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goren-Bar in view 
of Macro Express 2000 Press Release. Goren-Bar teaches the method of claim 4, but does not 
specifically teach the execution of a security process suspending the customization of the control 
process. The press release specifically teaches executing a security process for temporarily 
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interrupting the customization of the control process (page 1, lines 36-42). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to include a security feature 
that interrupts the customization of a control process, as taught by Macro Express 2000 in the 
system of Goren-Bar, as they are both from the same field of invention, namely the 
customization of a computer interface to make it more user-specific and efficient. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goren-Bar in view 
of Handel et al (International publication WO00/28413). Goren-Bar teaches the method of claim 
4, but does not explicitly teach the dependency of the user entry decision node based on the 
location and physical environment of the client. Handel teaches the method of claim 1, further 
comprising determining the user entry decision-node on the basis of a physical environment of 
the client (page 37, lines 10-24). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to include the possibility of having the user's physical environment as a 
basis for an entry decision node, as taught by Handel in the system of Goren-Bar, as they are 
both from the same field of invention, namely the customization of a computer interface to make 
it more convenient to the user. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Goren-Bar in view 
of Kerr (European Patent Application, 0 367 709). Goren-Bar teaches the method of claim 8, but 
does not explicitly teach the retrieval of user-information from another party. Kerr teaches the 
method of claim 1, wherein the user- information is retrieved from another party (column 2, lines 
49-54; where the system administrator is enabled to select a range of operations tailored 
specifically to the user's information to create a customized interface, which necessitates the 
system administrator's retrieval of the user's information). It would have been obvious to one of 
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ordinary skill in the art at the time of the invention to include the capability of allowing another 
party to retrieve the user's information, as taught by Kerr, in the system of Goren-Bar, as they 
are both from the same field of invention, which is the customization of a computer interface 
tailored to the needs of specific users. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tanim Hossain whose telephone number is 703/605-1228. The 
examiner can normally be reached on 8:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rupal Dharia can be reached on 703/305-4003. The fax phone number for the 
organization where this application or proceeding is assigned is 703/872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Tanim Hossain 
Patent Examiner 
Art Unit 2141 

th 
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METHOD FOR COMPUTER OPERATION BY AN INTELLIGENT. 
USER ADAPTIVE INTERFACE 

Field of the Invention 

The present invention relates to the field of computer operation. More 
particularly, the invention relates to an improved method for user 
operation of computers, by using an intelligent adaptive user interface, 
responsive to the user operations and competence. 

Background of the Invention 

In the recent years, considerable efforts have been devoted to simplify the 
interaction between the user and the computer operated by the user. 
Graphical interfaces, e.g., Microsoft Windows, OSF-Motif and others have 
been exploited by user operating methods, based on the principle of "What 
You See Is What you Get" (WYSIWYG). These interfaces require less 
competence and knowledge from the user, but still introduced an equal 
base-line for any user, regardless his particular level of knowledge. 

Some theories about trends of more intelligent methods using interactive 
interfaces between the user and the operated computer have been 
proposed. "Mind melding; How Far Can the Human/Computer Interface 
Go?" to Linderholm, Bvte. Vol. 166. No. 11. 199L p.p. 41-46 proposes 
computer operation by using interfaces with some degree of 
common-sense, multi-media, indoor large displays and user voice 
identification. " User-Interface Developments for the 1990 , s" to Marcus, 
Computer. Vol. 24. No. 9. 1991. p.p. 49-58 proposes computer operation by 
using interfaces with real time animation, means for tracing after the user 
eye operation and on-line error correction. "A Conversation with Don 
Norman" to Norman, Interactions , Vol. 2. No. 2. 1995. p.p. 47-55 even goes 
further by assuming computer operation by using interfaces which may be 
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matching the user tasks enough to eliminate the need for help during 
operation. Some technological efforts were devoted to such ideas, but still 
these efforts lack the deep understanding of the user tasks and needs. 

Other operating methods provide the user tools to overcome problems 
which arise during the computer operation. Operating according to these 
"Tool Centered" methods directs the user to adjust himself to these tools, 
leading to a problematic mode of operation, where the user feces 
difficulties to interpret his wills and goals to specific and simple set of 
instructions to the computer. Operating methods that overcome these 
drawbacks should be "task oriented", i.e., adjusting their interface 
operation to the user needs and operating at the task level instead of the 
system tools level. 

Nowadays, most of the widespread computer operation methods are 
directed to a diversity of users, each with different level of knowledge. 
Moreover, since modern computer systems become more and more 
complex, many users -have only partial knowledge about the system 
functions and/or capabilities. In addition, different users are characterized 
by different needs as well as different levels of knowledge. Thus, operating 
methods based on a uniform interface for all users will not be sufficient. 

Recently, some efforts has been devoted to try to overcome the described 
drawbacks. "Human-Computer Interaction" to Dix et aL. Prentice-Hall. 
1991 proposes an operating method using a system that collects data 
about the user, modeling the user, his tasks and the main subjects related 
to his work. This information is used, together with smart help, to support 
the user in a way that is most relevant to his tasks and experience. 
However, this method is almost not practical, since a huge amount of data, 
as well as large data-base is required for implementation. Furthermore, 
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interpretation of such data about the level of interaction between the user 
and the computer is very complicated. 

WO 98/03907 to Horvitz et al. discloses an intelligent assistance facility 
helping the user during his operation. This facility comprises an event 
composing and monitoring system, which creates high level events from 
combinations of user actions by collecting visual and speech information 
about the user. The system uses the information to compute the 
probability of alternative user's intentions and goals or informational 
needs and changes the given assistance based on user competence. 
However, this user assistance facility lacks flexibility in user 
characterization capabilities and the ability to contest with conflicts. The 
system also does not consider the user's position with respect his tasks. 

All the methods described above have not yet provided adequate solutions 
to the problem of providing an intelligent, interactive and user adaptive 
method for user operation, that is based on an intelligent interface, while 
overcome the described drawbacks. Another problematic aspect concerning 
these methods is how much active and/or creative should this intelligent 
interface be, without leading the user into confusion. Another aspect 
which still remains problematic, is how to contest with different and 
varying knowledge levels of an individual user operating a complex 
computerized system. 

It is an object of the invention to provide a method for operating 
computers, while overcome the drawbacks of the prior art. 

It is another object of the invention to provide a method for operating 
computers by using an intelligent and user friendly interface. 
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It is another object of the invention to provide an interface with simple 
and easy interaction with the user. 

It is another object of the invention to provide a flexible user interface 
with continuous adaptation to the user. 

It is another object of the invention to provide a user interface that collects 



information and draws inferences about the user. 

It is still another object of the invention to provide a user interface which 
is able to handle data which is in conflict with previous data about the 
user. 

It is yet another object of the invention to provide a flexible user interface 
which enables addition and modification of the user's characteristics. 

Other purposes and advantages of the invention will appear as the 
description proceeds. 

Summary of the Invention 

The invention is directed to a method for interactive, user adaptive 
operation of a computerized system by using an intelligent user interface. 
Information about the user and the user tasks are collected by monitoring 
the user operations, and stored. Monitoring includes counting the number 
of times the user requested for help, the number of user errors, the time 
intervals between consecutive user operations and seeking after user 
preferences. Preferably, information about the user is collected by a 1 




questionnaire or an interview. 
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Preferably, a preliminary dynamic stereotype user model, based on 
predetermined default values and/or on the information about the user is 
built, as well as a task model for the user. Preferably, default values are 
extracted from pre-programmed assumptions, researches and studies of 
the addressed population of users. 

A preliminary adaptation level of the interface to the user is provided. The * 
user task is characterized by adaptation to the user, based on the collected 
information and the user model. Preferably, if after a predetermined 
period there is no user operation, assistance is offered to the user. 
Requests are received from the user, and executed by operating an 
adaptive dialog manager for the specific user, in case they are correct 
requests (successes). On the other hand, if the requests are incorrect 
(failures), instructions/help is provided by operating an adaptive dialog 
manager. 

Preferably, information about the user, which is collected during his 
operation, is stored in a user protocol. User macros and/or batch 
automated files are generated and/or updated according to identified 
sequences of operations from the protocol, which are typical for the user. 
The preliminary user model, the user tasks and the user characteristics"^ 
are updated in response to processed information from the user protocol 
and to successes/failures during operation of the user observed by thej 
dialog manager. The system provides the user help in case when no task is 
selected for execution and corrective instructions, due to failure analysis. 

In case of conflicts between characteristics resulting from the collected 
information and the stereotype user model, the user characteristics are 
updated. The preliminary adaptation is modified, and the dialog manager 
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interacts with the user according to the updated user model, user tasks 
and user characteristics. 

Preferably, the user model is constructed by defining hierarchy of user 
stereotypes and associating characteristics for each user stereotype, 
wherein a value,, from a predetermined scale, is assigned for each 
characteristic. The user preliminary model is characterized by selecting a 
set of stereotype attributes. The preliminary characterization is updated 
by modifying/adding user characteristics and/or their values based on 
observation. Preferably, contradictions between user characteristics are 
set by obtaining all the user relations to different user stereotypes and 
characteristics, all the user certain characteristics based on observation, 
and for each user characteristic with more than one value, selecting only 
the highest value and its associated stereotype. 

Preferably, the task model is constructed by collecting and storing 
information about the user tasks, needs and functions and interacting 
with the utilities of the inherent operating system in a manner enabling 
execution of these utilities by the interface. Inherent utilities comprise 
editing, printing, reading utilities and connec ting utilities to oth er 
c omputer ^ne twork s. The inherent operating system comprises connecting 
utilities to other networks, such as a computer network, a web-based 
network, a telephone network, a cellular network, or a cable TV network. 

The lowest task level is determined and each task is decomposed to a set 
of sub-tasks necessary to accomplish the task. Each sub-task is also 
decomposed iteratively, until the lowest task level is reached, and the 
specific sequence of tasks and/or sub-tasks is then defined. As a result, a 
set of individual tasks and/or jobs is output into the dialog manager. 



4SDOCID: <:WO 0008556A1 I > 



WO 00/08556 



- 7 - 



PCT/IL99/00432 



Preferably, the user protocol is processed by counting and sorting the 
number of user failures and correct operations for each task, and seeking 
after user macros during operation and counting the frequency of each 
macro. The user model is updated updating the user level of knowledge, 
the user tasks, the user macros and the user characteristics. The user 
level of knowledge is updated by seeking after new information about the 
level of knowledge, updating or using the current level of knowledge, or 
using default parameters as the current level of knowledge. Each user 
task is updated by adding a task, in case when no task exists. 

Each user macro is updated by first seeking after an existing macro. If no 
macro exists, the frequency of any identified sequence of user operations is 
counted. For any existing macro, the mean frequency per session and the 
general frequency of all previous sessions is calculated. A macro is 
generated from the identified sequence, in case when no existing macro is 
identified, and the frequency of the sequences is equal to or higher than a 
- predetermined value. The mean frequency per session and the mean 
frequency of previous sessions is stored for each generated macro. 

Preferably, interaction between the user and the dialog manager is carried fc 
out by a keyboard with suitable display, soft touch sensors, a microphone 
and a speaker, a Personal Digital Assistant (PDA), a cellular-phone, or a 
television (TV) remote-control unit, and suitable display, which may be a 
monitor, a soft touch display, or an interactive TV set. / 

The invention is also directed to a computerized system, operated by the 
described method. The computerized system is not limited to a specific 
kind, and may be any kind of a PC, a workstation, a mini-computer, a 
main-frame computer, a client-server system, an INTERNET server, a 
telemedicine network etc. 
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Brief Description of the Drawings 

The above and other characteristics and advantages of the invention will 
be better understood through the following illustrative and non-imitative 
detailed description of preferred embodiments thereof, with reference to 
the appended drawings, wherein: 

Fig. 1 is a block diagram of a computerized system operated by an 
intelligent user interface; 

Fig. 2A is a flowchart of the operations employed by the invention 
for the adaptation process of the interface to the user; 

Fig. 2B is a flowchart of the operations employed by the invention 
for the adaptation process of the interface to the user; 

Fig. 2C is a flowchart of the operations employed by the invention 
for the adaptation process of the interface to the user; 

Fig. 2D is a flowchart of the operations employed by the invention 
for the adaptation process of the interface to the user; 

Fig. 2E is a flowchart of the operations employed by the invention 
for the adaptation process of the interface to the user; 

Fig. 3A is flow chart of user representation by a preliminary user 

model; 

Fig. 3B is flow chart of user representation by a preliminary user 

model; 

Fig. 4A is a flow chart of an intelligent help process according to the 
invention; 

Fig. 4B is a flow chart of an intelligent help process according to the 
invention; 

Fig. 5 is a flow chart of the process of guiding the user according to 
the invention; 

Fig. 6 is a flow chart of user protocol processing according to the 
invention; 
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Fig. 7 is a flowchart of user model updating according to the 
invention; 

Fig. 8 is a flowchart of user macro updating according to the 
invention; 

Fig. 9 is a flowchart of updating of the user's level of knowledge 
according to the invention; 

Fig. 10 is a flowchart of updating of the tasks in the user model, 
according to the invention; 

Fig. 11 is a flowchart of updating of the attributes in the user 
model, according to the invention; 

Fig. 12 is a flowchart of an example of Hierarchical Task Analysis 
(HTA); 

Fig. 13 illustrates screen output displaying the main screen 
functions used for user modeling according to the invention; 

Fig. 14A to 14F illustrate screen outputs displaying each function 
r from the main screen; 

^ - Fig. 15A to 15G illustrate screen outputs displaying steps of task 
modeling according to the invention; 

Fig. 16A to 16C illustrate screen outputs displaying steps of 
adaptation of the interface to a specific user according to the invention. 

Detailed Description of Preferred Embodiments 
The invention provides the user of a computerized system a novel method 
for operating the system by interacting with an intelligent user friendly 
interface with adaptation to the level of competence of any specific user. 
Fig. 1 is a block diagram of a computerized system 10 comprising 
hardware and software, which is operated by the user 11 via an intelligent 
user interface 12. Interface 12 interacts with user 11 by employing a 
^dia log manager 13 w h ich collects instruction and information from the 
user 11 and tasks_h e likes to carry out, an d in re tiurn^ &ri~tEe~user~i 1 ^ UVrL&iM 
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help and/or instructions for further operations required to accomplish the 
user tasks. The dialog manager 13 may interact with the user with a 
keyboard, soft touch sensors, microphones, speakers, an interactive 
television (TV) and a visual display which may comprise soft touching 
icons. Information about the user, which is collected in advance and/or 
continuously during operation, is stored in a user database 14 and is then 
exploited by interface 12 to build a dynamic user model which is 
continuously updated during operation. In addition, information about the 
user tasks, which is also collected in advance and/or continuously during 
operation, is stored in a task database 15 and is then exploited by 
interface 12 to build a task model. Interface 12 communicates with the 
computerized system 10 which executes the desired user tasks by 
decomposing and executing each task according to the task model. 
Interaction with the user is carried out by interface 12 with adaptation to 
the user's competence and tasks in accordance with information (about the 
user) extracted from the updated user model and from his task model. 

According to the invention, the user is modeled by stereotype model from 
the collected information. A flowchart of the operations employed by the 
invention for the adaptation process of the interface to the user is 
presented in Fig. 2A. The first step 20, is identifying the user by software 
inputs (user name and/or a password) or by inputs provided by hardware, 
such as sm flrtcard s, bar-codes, sensors, voice recognition de vices etc. The 
next step 21, is loading a preliminary user model. A flow chart of user 
representation by a preliminary user model is illustrated in Fig. 3A. At 
the first step 30 the interface checks if there is an existing model of the 
user. If not, the first interaction is a short interview fcrith the user and 
building a model in step 31. If there is arfexisting model, the next step 32 
is to load themodel into the interface. 
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During a short interview with the user, questions_^reJ^ 
usei^_bv jhe dialog manag£iLl3 of Fig, 1, s oas to collect prelim inary 
information about the user and his tasks. This information comprises user 
personal details, occupation, position, experience with the software that 
executes the user tasks, and experience with similar software. In addition, 
several screens of the software, comprising most of the software functions 
are introduced and the user is asked to mark on screen the main tasks 
selected (by him) for execution. The user is also asked to specify the tasks 
in which he faced difficulties during operation and of what kinds. 
Information about missing functions/utilities expressed by the user is 
collected, as well as user preferences, e.g., how the user would like to 
execute a specific task. If, from any reason, the user refuses to answer to 
some (or all the) questions, default values or a default are loaded. These 
default values are extracted from previous researches and/or studies of the 
addressed population of potential users. 

A flowchart of the interview with the user is shown in Fig. 3B. The first 
step 33, is seeking after the existing level of knowledge about the user, 
which may result from previous interview and/or previous session. At the 
next step 34, the user is asked to supply required (or missing) information. 
At the next step 35, the user response is checked. If the user refuses to 
answer or not responding from any reason, a default user model is 
generated at step 36. In case when the user cooperates, a user model is 
generated in step 37, according to the provided information. 

A preliminary stereotype user model is built and loaded at the second step 
21. A hierarchy of user stereotypes is defined to Construct user 
classifications. The user may be associated with one or more stereotypes in 
any hierarchy level. For instance, a user may be an athlete and an 
engineer with blue eyes. Each stereotype is associated with different 
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characteristics where each characteristic having a weighted value from a 
pre-determined scale. According to the invention, this stereotype user 
model is able to settle contradictions between different characteristics. If 
there is no preliminary information about several characteristics, 
pre-programmed stereotype assumptions are provided based on other 
(known) stereotypes. For example, if the user is a software engineer, a 
high level of competence in computer operation is assumed. In case of a 
conflict between characteristics of different hierarchy levels, the 
characteristic having the lower level in the hierarchy will be selected. In 
some cases, observation on the user leads to conflicts between the 
observation and the taken stereotype assumption which are settled by 
selecting the observed characteristics. Other alternatives are determining 
a necessity level for each characteristic or introducing a question to the 
user. 

Looking again at Fig 2A, the next step 22 is to load the stored information 
about the user task and function/position. The interface will handle 
differently users from different positions, even for executing the same task 
For example, in case when two different users, a software engineer and a 
secretary have the same task, like composing a letter, the interface will 
interact with them differently, based on the assumption that the level of 
knowledge of the software engineer is much higher than the level of 
knowledge of the secretary. 

After defining the* user model and loading the user tasks, the system is 
ready for the next step 23, in which the first adaptation to the user is 
implemented. A flowchart of the first adaptation is shown in Fig. 2C. At 
the first step 206, the first user model is built. Accordingly, in the next 
step 207, an interface type which matches the specific user model and user 
tasks is loaded. Each user model emphasizes different attributes such as 
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font size, density of displayed information, preferred mode of interaction 
(e.g., voice, editing, printing, soft touching etc.) as well as tasks. For 
instance, if the user age is over 60, interaction may require large icons, 
(relatively) few options displayed, easy communication, simple tasks, a 
soft touch screen etc. 

In the next step 24, the interface expects the user to interact with the 
system. If after a predetermined period of time T, there is no reaction from 
the user the system assumes that the user is facing a difficulty and then 
in the next step 25 a smart (intelligent) help is offered to the user. Fig. 2B 
shows the content of smart help. In step 205, the system guides the user 
according to the current user model and level of adaptation which 
corresponds to the current user model. The level and kind of help is 
determined according to the preliminary user model. At this point, the 
intelligent interface starts to collect more information about the user by 
monitoring his operations. The reaction time of the user is measured and 
-stored in the database and will be used later to update the user model. 

A flow chart of an intelligent help process is illustrated in Fig. 4A. At the 
first step 40 the interface checks if there is an existing task which is 
selected as a goal by the user. If not, the next step 41 is to offer the user to 
select one. If there is a task which is a user goal, the next step 42 is to load 
this task. 

Fig. 4B is a flow chart of task selection. At the first step 43, a list of tasks 
and/or macros is displayed to the user for selection. In the next step 44, 
the system checks if the user has selected a task. If not, the time with no 
task selection is counted at step 47, for a case when the user needs help. If 
a task is selected, the selected task, as well as the time lapsed until the 
selection of this task, are stored in the current session log file, at step 45. 
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The time lapses may indicate that some of the user tasks are his main 
tasks within the session, since they occupy a major portion of his time. 
Both time counts indications about the user preferences, as well as 
competence and/or experience, and used later to update the user model. 

As an example for intelligent help, if the user reacts after few seconds the 
system classifies him as a user with high level of knowledge. On the other 
hand, if even after help is offered the user still does not react, the system 
may offer him more intensive help or even provide him instructions how to 
proceed. 

At the next step 26 of Fig. 2A, a request for operation is received from the 
user and stored in a user protocol for the user reactions. This information 
about requests from the user is also exploited later to update the user 
model. For example, if the user requested an advanced function of the 
operated software, this may indicate on high level of knowledge. Fig. 2E is 
a flow chart of receiving a request from the user. In the first step 209, the 
system checks if any request (from the user) is received. If yes, at step 213, 
the request is stored in the current session log file. If no, at step 210, the 
system checks if the user wishes to terminate the current session. In case 
when the user wishes to terminate the current session, by pushing the 
"Esc" (escape) button, the request is set to "go to end" in step 211. In case 
when the user wishes to continue, the system displays instructions for the 
user, according to step 212. 

At the next step 27, the system checks if the request from the user is 
correct from the aspect of the operated software. If the request is correct, 
the next step 29 is execution of the request. If the request is incorrect, step 
28 is provides corrective instructions to the user, and going back to step 
26. According to step 208, shown in Fig. 2D, the request from the user is 
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executed and a success is stored in the current session log file, for further 
adaptation. 

A flow chart of guiding the user is illustrated in Fig. 5. At the first step 50 
the interface checks the kind of error resulted from the user request. The 
next step 51 is to offer a corrective operation (solution) to the user. In the 
next step 52, information about the error type, solution type is stored in 
the log file of the current session, as well as the occurrence of the error. 

In both cases, the number of successes (correct requests) and failures 
(incorrect requests) is stored is the user protocol, as well as the kind of 
corrective instructions provided to the user. This information is used to 
update the user model. After execution of the first request of the user, if 
after checking the kind of the request at step 201, the request is different 
than "go to end", the next request from the user is received and steps 26 to 
29 of Fig. 2A are repeated iteratively, until all requested tasks are 
executed, where at each iteration more information about the user is 
collected. 

At the next step 202, the interface automatically processes the user 
protocol to extract the required inferences about the user. A flow chart of 
processing of the user protocol is illustrated in Fig. 6. At the first step 60 
successes as well as failures are sorted and counted . Consecutive user 
operations are sought at the next step 61 so as to identify potential 
macros. In the next step 62, identified sequences and their corresponding 
frequencies during the current session are stored in the session log file. 

Sequences of typical user operations are sought in the next step 202 of Fig. 
2A. Identified sequences are sorted and their frequency is counted . A user 
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macro is generated automatically in any case when the frequency of a 
sequence is higher than a predetermined value. 

This processed information is used to update the user macros. For 
example, if the user interacts with a word processor, and the user has 
some typical preferences like having red header with bold and italic fonts 
comprising his name and date while typing letters, a macro that sets these 
kind of header is generated and operated automatically every time the 
user operates the word processor. This macro is updated according to the 
user operation at the next time he operates the same word processor. 

Fig. 8 is a flowchart of updating process of the user macros. The first step 
80, is to seek after an existing macro. If there is an existing macro, the 
mean frequency of that macro during the current session, as well as the 
general frequency for all past sessions, are calculated at step 82 and 
stored in the database. If no macro is identified, the frequency of each 
sequence is measured at step 81. If this frequency is less than three (or 
any other predetermined value) times per session, no macro is generated. 
If the this frequency is over than three (or any other predetermined value) 
times per session, a macro is generated for that sequence at step 83. The 
mean frequency of the new macro during the current session, as well as 
the general frequency for all past sessions, are calculated and stored in the 
database. 

The final step 203, in the flowchart of Fig. 2A is updating the preliminary 
user model according to the information collected at the protocol during 
his operation. This updated user model is employed during the next 
interaction with the user. Fig. 7 is a flowchart of the updating process of 
the user model. At the first step 70 the user's level of knowledge is 
updated according to the processed information from the user protocol. At 
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the next step 71 the user tasks are updated according to the frequency of 
each kind of user task. If no task exists, the next task is added. The user's 
modes of operation stored and processed in the user protocol is updated at 
the next step 72. The final step 73 is updating the user characteristics in 
case of a conflict or when a new characteristic is disclosed after processing 
the user protocol. 

Fig. 9 is a flowchart of updating of the user's level of knowledge. At the 
first step 90, the interface checks there is a new information about the 
level of knowledge. If not, the next step is to check if there is any level of 
knowledge related to the user. If not, a default value is inserted at the 
next step 92. If there is a new information from step 90, the next step 93 is 
to update the level of knowledge. 

Fig. 10 is a flow chart of task updating. For every task recorded in the 
current session log file, the system checks, at step 110, if there are 
existing tasks. These tasks may be system tasks (saving, printing etc.) 
which are not included within the user model, or a' utility in a new 
software (for instance, labels in Microsoft Word). If not, the frequency of 
each task is calculated, and the task is analyzed in step 103, looking after 
regular patterns which are important for starting. These patterns may be, 
for instance, reading E-mail in the beginning or in the end of each session, 
or background tasks, like looking after specific information in the 
Internet, on line E-mail or optimization, which continue to run in parallel 
with (other) current user tasks. 

Fig. 11 is a flowchart of updating the user characteristics. In the first step 
110, for every attribute recorded in the session log file, the system checks 
is there any existing attribute in the database of the user modeL If no, at 
step 112, an attribute is added and a corresponding value is assigned to 



4SDOCI0: <WO _0008556A1_I_> 



WO 00/08556 



- 18 - 



PCT/IL99/00432 



the associated user characteristic. If yes, at the next step the system 
checks if the new value of the characteristic equals the old value. If yes, 
there is no conflict. If no, this is an indication of a conflict (contradiction), 
between user characteristics, and conflict resolution is applied at step 113, 
in which the value of the characteristic with the bwingjuerarchical level 
is_jfilgcted, or values are assigned according to the level of certainty for 
each characteristic, or values are selected according to observations, or 
defining necessity level for each characteristic. 

According to the invention, task modeling is required in addition to user 
modeling. Task modeling represents operations that should be carried out 
by the user to achieve his goals. A task modeling system collects inputs 
from three information sources: the customer, the user(s) and the designer 
of the computerized system. The customer (e.g., a managing director in an 
organization) provides inputs (e.g., answering a questionnaire) about the 
users, their needs, jobs, positions and their perception of using the 
computerized, system, which are then used by the designer. The users 
provide inputs about their goals, preferences and needs required for 
functioning. The system designer provides inputs which are based on 
inputs from the customer and the user together with his experience in 
task analysis and definition. 

The task modeling system provides the dialog manager two kinds of 
outputs: individual tasks, each comprising operations and sub-tasks that 
construct the task, and definition of each user position which is 
represented by the collection of all tasks executed by an individual user. 
Task analysis (or decomposition) is carried out by the system according to 
^pre-program med method j selecteH by tb ft gyg^m Hocignor A"^Hinc tff 
■th^resen^vei^ (HTA)J gji§fidJHTA is 

an iterative process where each task may be decomposed to sub-tasks and 
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so fourth un til one of a set o fjpgg ^termining basic op^ ^Lti5B&4&^Qag^fid. 
HTA is easy to understand both to the user and to the system designer 
and may be presented graphically or verbally. 

According to a preferred embodiment of the invention the specific 
sequence of tasks and/or sub-tasks is defined, including their attributes. 
These attributes may comprise the timing of carrying out the 
task/sub-task, a manual or a computer oriented task/sub-task, or any 
combination of them, and the control structure of the task/sub-task. The 
control structure defines if the task is carried out serially, or in parallel or 
iteratively, or if the execution of the task is conditioned. 

An example of HTA is illustrated in Fig. 12. In this example, the task is 
Writing a document using a word processor. The main task 120 is divided 
to two tasks: open an existing file 101 and begin a new file 122. Task 122 
,: is divided to three secondary tasks: load editing screen 123, edit 124 and 
" save 125. The save task 125 is divided to four sub-tasks: name the file 126, 
select drive for file" saving 127, auto-save 128 and save the file in the 
default drive 129. In a similar way, task 121 may also be divided to 
sub-tasks and then to basic operations. Other (known) methods of task 
analysis may also be used by the present invention. 

After modeling the user by the stereotype user model and the task by task 
analysis the dialog manager o perates an adap tation process to the user 
model, which is {feriWl frm^ frfrft usey mnrlgl anmrH ing to his competence 
and level of knowledge in HiffeTPTit rolpya"* ailh ]V*fl,_ Several adaptation 
levels like maintenance, modifying defaults, monitoring the user 
operations, settling conflicts and updating the user model may exist. The 
user model is updated by modifying current values of existing 
characteristics and/or adding new characteristics. 



4SDOCID:<WO O008556A1_l_> 



WO 00/08556 



- 20 - 



PCT/1L99/00432 



For example, if the user is a 5 years old child who likes to operate a 
drawing software running on a PC, an initial adaptati on level is 
determined , according to t h e user model , baood on the assump tio n tW _a r 
years old child does not read «nH write ic nn+ oKin + n nprrntr n Irnrhmrd 
and may have difficulties with small details on the display. As a result, 
before loading the software the screen displays large icons, the 
background is taken from a cartoon film, instructions/help are given 
vocally and requests from the user are received by soft touching icons on 
the display. Further adaptation which is responsive to observations on the 
child is activated during operation. 

As an illustrative example a Microsoft Windows environment was 
selected, comprising three demonstrations of the user modeling, the task 
modeling and adaptation to the user model. 

Example 1 - User modeling 
The user model is implemented using Microsoft Access. Implementation of 
the user modeling is carried out by the main screen, as shown in Fig. 13. 
Basically, the basic information about the user may be inserted by the 
system customer and the user model is built accordingly, being updated 
during operation. The first function in the main screen is establishment of 
a specific user, as shown in the screen of Fig. 14A. Basic user details like 
user name, user number, date of establishment and comments about the 
user in accordance with different categories (e.g., education and prior 
interaction with computers). 

The second function in the main screen is relating categories to the user, 
as shown in the screen of Fig. 14B. The user is associated with different 
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stereotypes (e.g., engineers, industrial engineers, industrial engineers 
specialized in information systems and psychologists). 

The input from the system customer may be skipped, and interaction with 
the user may begin (as explained before) even without any details about 
the user. Instead, user selected default values are loaded. 



In the fourth function, different user stereotype categories are defined, as 
shown in the screen of Fig. 14D. Basically, these stereot ype categories a re 

cons tructed in hierarchical form (e.g.. su ccessors and predecessors). 

^ - . - _ — _^ 

After loading all the stereotypes related to the user, and/or after 
interaction with the user, the extracted information may cause a conflict. 
Different attributes may be assigned to the same characteristics by 
different stereotypes. The third function in the main screen, enables to 
overwrite attributes for each characteristic representing the user, which 
are used as absolute values, as shown in the screen of Fig. 14C. Different j 
user categories are defined with associated values. In the sixth function, 
each user category is associated with different characteristics 
(e.g., associating education period and level of computer education with 
the category of industrial engineers) by weighted association, as shown in 
the screen of Fig. 14E. This weighted association is used in case of 
conflicts between observed data and the user model. The last function in 
the main screen is generating (or printing) a user report, as shown in the 
screen of Fig. 14F. This report is used for monitoring the user model in the 
interface. 

Example 2 - Task modeling 
Microsoft Word 6.0 (word processor) is selected for demonstrating the 
process of task modeling. Several modification are implemented in Word 
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for task definition. First, the default HNORMAL template is modified by 
adding "users" menu which comprises a "dialog" utility, as shown in the 
screen of Fig. 15 A. This modification enables all previous functions of 
Word together with additional functions. Since each category of users 
carries out its typical tasks which are defined in the template, different 
required styles as well as special tools for each task are defined and saved 
as *.dot files. In addition, each template is associated with specific help 
"files in several levels, which are normal read only Word (*.doc) files which 
are opened by special icons from the tool bar or alternatively by from 
specific menus. 

After selecting "dialog" utility from "users" menu, a specific screen for 
selection from several options is displayed, as shown in the screen of Fig. 
15B. These options are related to tasks of an un-experienced user, a 
secretary and students. Other options like a screen with Qtext word 
processor (QTX) format, general purpose screen and article typing screen 
are available. Tool bars are adapted to the task according to collected 
information. For instance, a tool bar containing only the basic functions 
for editing and printing is displayed to an un-experienced user, as shown 
in the screen of Fig. 15C. Other users experienced in QTX who face 
difficulties with icon size may use a "QTX compatible" screen, shown in 
the Fig. 15D. Another screen, shown in Fig. 15E, is dedicated for 
preparing an academic article. This screen enables typing in two columns 
as well as inserting tables and graphical objects into the text. 

The screen shown in Fig. 15 F contains several tasks which are typical to 
a secretary (e.g., financial transfers, typing a memorandum, typing a fax 
cover sheet and typing a meeting protocol). Selecting a financial transfer 
option, for instance, leads to a dedicated screen for that task, as shown in 
Fig. 15G. All dedicated (selectable) Jformats are prepared in advance 
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according to previous standards. There is also a possibility that the user 
creates a form and adds it to the screen for future use. 

Example 3 - Adaptation of the dialog level 
Adaptation to the user is expressed in this example by forming the screen 
as well as the format and content of the help program. After selecting the 
"startmenu" box, a screen which defines the level of user is displayed, as 
shown in Fig. 16A. The user may select the "novice" box or the "advanced" 
box. If' 'novice" box is selected, instead of a standard (and complicated for 
"novice") Word toolbar, a screen with help toolbar comprising six help 
boxes (Scope, Applicable Documents, Engineering Requirements, 
Qualification Requirements, Preparation for Delivery and Notes) about 
different subject is displayed, as shown in Fig. 16B. These six subjects 
represent the subjects used for composing a Software Requirement 
Specifications (SRS) document involved in software development projects. 
By selecting the "Scope" box, for instance, an extended help screen is 
displayed to a user with no experience in preparing SRS documents, as 
shown in Fig. 16C. 

Another advanced help subjects are introduced to an advanced user by 
selecting the "advanced" box. When an advanced user is operating the 
software, the advanced help box disappears after the third time help is 
requested during the same session. In this manner, a dynamic adaptation 
to the user level of knowledge is implemented, based on the assumption 
that after a determined number (three in this case) of times a direct access 
to advanced help is no more necessary. Of course, if the user likes to 
continue with the advanced help, he may select the subject box again and 
have the same direct access to advanced help for three more times during 
the session. 
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Of course, the above examples and description has been provided only for 
the purpose of illustrations, and are not intended to limit the invention in 
any way. The present invention. is not restricted to Windows environment, 
and may be carried out in different environment of different data bases, 
such as relational, object oriented and others. As will be appreciated by 
the skilled person, the invention can be carried out in a great variety of 
ways, employing more than one technique from those described above, all 
without exceeding the scope of the invention. 
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CLAIMS 

1. Method for interactive, user adaptive operation of a computerized 
system by using an intelligent user interface, comprising the steps o£ 

a) collecting and storing information about the user; 

b) collecting and storing information about the user task; 

c) building a preliminary dynamic stereotype user model based on 
predetermined default values and/or on the information about the user; 

d) building a task model for the user; 

e) determining and providing a preliminary adaptation level of the 
interface to the user; 

f) characterizing the user task by adaptation between the user task and 
the user; 

g) offering the user assistance after a predetermined period with no 
user operation; 

h) receiving requests from the user and executing them by operating an 
adaptive dialog manager for the specific user, in case of correct 
requests indicating the kind and number of user successes; 

i) receiving a request from the user and providing the" user 
instructions/help by operating an adaptive dialog manager for the 
specific user, in case of incorrect requests indicating the kind and 
number of user failures; 

j) generating and/or processing a user protocol representing the 
information about the user collected during his operation; 
k) generating and/or updating macros and/or batch automated files 
representing the user's modes of operation by a sequence of operations 
typical for the user; 

1) updating the preliminary user model, the user tasks and the user 
characteristics in a manner responsive to the processed information 
from the user protocol and to successes/failures during operation of the 
user observed by the dialog manager; 
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m) updating the user characteristics in case of occurrence of a conflict 
between characteristics resulting from the collected information the 
stereotype user model; 

n) modifying the preliminary adaptation level of the dialog manager; 
and 

o) interacting with the user through the dialog manager according to 
the updated user model, user tasks and user characteristics. 

2. Method according to claim 1, wherein information about the user 
preferences is collected by monitoring the user operations; 

3. Method according to claim 2, wherein the number of times the user 
requested for help being counted. 

4. Method according to claim 2, wherein the number of user errors during 
operation being counted and interpreted. 

5. Method according to claim 2, whefein time intervals between 
consecutive user operations being measured. 

6. Method according to claim 2, wherein the user preferences are 
monitored during operation. 

7. Method according to claim 1, wherein information about the user is 
collected by first introducing a questionnaire to the user. 

8. Method according to claim 1, wherein information about the user is 
collected from a preliminary interview with the user. 
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9. Method according to claim 1, wherein default values are extracted from 
pre-programmed assumptions. 

10. Method according to claim 1, wherein default values are extracted 
from researches on the addressed population of users. 

11. Method according to claim 1, wherein default values are extracted 
from studies of the addressed population of users. 

12. Method according to claim 1, wherein the user model is constructed by 
the steps of: 

a) defining hierarchy of user stereotypes representing different user 
classifications; 

b) associating objective and/or subjective characteristics for each 
user stereotype; 

c) assigning a value for each characteristic; 

d) representing the connection between the user classification and 
the user stereotype *by a corresponding value from a predetermined 
scale; 

e) characterizing the user preliminary model by selecting a set of 
stereotype attributes; and 

f) updating the preliminary characterization by modifying/adding 
user characteristics and/or their values based on observation. 

13. Method according to claim 12, wherein the user is further 
characterized by settling contradictions between user characteristics by 
the steps of: 

a) obtaining all the user direct/indirect relations to different user 
stereotypes; 
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b) obtaining all the user direct/indirect relations to different 
characteristics existing in the stereotypes to which the user being 
related; 

c) obtaining all the user certain characteristics based on 
observation; and 

d) for each user characteristic with more than, one value, selecting 
only the highest value and its associated stereotype. 



14. Method according to claim 1, wherein the task model is constructed by 
the steps of: 

a) collecting and storing information about the user tasks from the 
customer, the user and the system designer; 

b) collecting and storing information about the user needs from the 
customer, the user and the system designer; 

c) collecting and storing information about the user functions from 
the customer, the user and the system designer; 

d) interacting with the utilities of the inherent operating system in 
a manner enabling execution of these utilities by the interface; 

e) determining the lowest task level; 

f) decomposing each task to a set of sub-tasks necessary to 
accomplish the task; 

g) decomposing each sub-task iteratively, until the lowest task level 
is reached; 

h) defining the specific sequence of tasks and/or sub-tasks; and 

i) outputting a set of individual tasks and/or jobs representing 
several tasks, into the dialog manager. 

15. Method according to claim 14, further comprising determining the 
attributes of the tasks and/or sub-tasks. 
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16. Method according to claim 15, wherein the attributes of the tasks 
and/or sub-tasks are selected from the following group of attributes: 

- the timing of carrying out the task/sub-task; 

- a manual or a computer oriented task/sub-task, or any combination 
thereof; and 

- the control structure of said task/sub-task. 

T7.~ Method according to claim 15, wherein the control structure of the 
tasks and/or sub-tasks is selected from the following group of control 
structures: 

- a serial structure; 

- a parallel structure; 

- an iterative structure; and 

- a conditioned structure. 

18. Method according to claim 14, wherein the inherent operating system 
comprises editing utilities. 

19. Method according to claim 14, wherein the inherent operating system 
comprises printing utilities. 

20. Method according to claim 14, wherein the inherent operating system 
comprises reading utilities. 

21. Method according to claim 14, wherein the inherent operating system 
comprises connecting utilities to other networks. 

22. Method according to claim 21, wherein each other network is selected 
from the following group of networks: 

- a computer network; 



*SDOCID:<WO O008566A1 I > 



WO 00/08556 



- 30 - 



PCI7IL99/00432 



- a web-based network; 

- a telephone network; 

- a cellular network; and 

- a cable TV network. 

23. Method according to claim 1, wherein the system provides the user 
help in case when no task is selected for execution. 

24. Method according to claim 1, wherein the system analyzes the type of 
failure during the user operation and provides the user corrective 
instructions. 

25. Method according to claim 1, wherein the user protocol is processed by 
the steps of: 

a) for each task, counting and sorting the number of user correct 
operations; 

b) for each task, counting and sorting the number of user failures; 
and 

c) seeking after user macros during operation and counting the 
frequency of each macro. 

26. Method according to claim 1, wherein the user model is updated by the 
steps of: 

a) updating the user level of knowledge; 

b) updating the user tasks; 

c) updating the user macros; and 

d) updating the user characteristics. 

27. Method according to claim 21, wherein the user level of knowledge is 
updated by the steps of: 
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a) seeking after new information about the level of knowledge; 

b) updating the current level of knowledge in case when new 
information is identified;- 

c) using the current level of knowledge in case when no new 
information is identified and a level of knowledge exists; or 

d) using default parameters as the current level of knowledge in 
case when no new information is identified and no level* of 
knowledge exists. 

28. Method according to claim 26, wherein each user task is updated by 
adding a task in case when no task exists. 

29. Method according to claim 26, wherein each user macro is updated by 
the steps of: 

a) seeking after an existing macro; 

b) calculating the mean frequency per session and the general 
frequency of all previous sessions, in case when an existing macro is 
identified; 

c) counting the frequency of any identified sequence of user 
operations, in case when no existing macro is identified; 

d) generating a macro from the identified sequence, in case when no 
existing macro is identified and the frequency of step c) above is 
equal to or higher than a predetermined value; and 

e) for each generated macro, storing the mean frequency per session 
and the mean frequency of previous sessions. 

30. Method according to claim 26, wherein each user characteristic is 
updated by settling contradictions between user characteristics 
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31. Method according to claim 1, wherein interaction between the user and 
the dialog manager is carried out by a keyboard with suitable display. 

32. Method according to claim 1, wherein interaction between the user and 
the dialog manager is carried out by soft touch sensors with suitable 
display. 

"337Methdd according to claim 1, wherein interaction between the user and 
the dialog manager is carried out by a microphone and a speaker with 
suitable display. 

34. Method according to claim 1, wherein interaction between the user and 
the dialog manager is carried out by a suitable means, selected from the 
following group: 

- a soft touch display; 

- PDA; 

- TV remote control unit; 

- cellular telephone; and 

- interactive TV. 

35. Method according to any one of claims 1 to 34, wherein the 
computerized system is a PC. 

36. Method according to any one of claims 1 to 34, wherein the 
computerized system is a workstation. 

37. Method according to any one of claims 1 to 34, wherein the 
computerized system is a mini-computer. 
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38. Method according to any one of claims 1 to 34, wherein the 
computerized system is a main-frame computer. 

39. Method according to any one of claims 1 to 34, wherein the 
computerized system is a client-server system. 

40. Method according to any one of claims 1 to 34, wherein the 
(»mputeli^''^stem is an INTERNET server. 

41. Method according to any one of claims 1 to 34, wherein the 
computerized system is a telemedicine network. 

42. A computerized system comprising: 

a) computer hardware and peripheral devices; 

b) an operating system software for running user applications; 

c) a user application software running by the operating system; and 

d) an intelligent user adaptive interface for interaction between the 
user and the operating system and/or application software. 

43. An intelligent user adaptive interface according to claim 42, 
comprising: 

a) means for collecting and storing information about the user; 

b) means for collecting and storing information about the user task; 

c) means for building a preliminary dynamic stereotype user model 
based on predetermined default values and/or on the information about 
the user; 

d) means for building a task model for the user; 

e) means for determining and providing a preliminary adaptation level 
of the interface to the user; 
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f) means for characterizing the user task by adaptation between the 
user task and the user; 

g) means for offering the user assistance; 

h) means for receiving requests from the user and executing them by 
operating an adaptive dialog manager for the specific user; 

i) means for generating and/or processing a user protocol representing 
the information about the user collected during his operation; 

" means for generating and/or updating macros and/or batch 
automated files representing the user's modes of operation; 
k) means for updating the preliminary user model, the user tasks and 
the user characteristics in a manner responsive to the processed 
information from the user protocol and to successes/failures during 
operation of the user observed by the dialog manager; 
1) means for updating the user characteristics in case of occurrence of a 
conflict between characteristics resulting from the collected 
information the stereotype user model; 

m) means for modifying the preliminary adaptation level of the dialog 
manager; and 

n) means for interacting with the user trough the dialog manager 
according to the updated user model, user tasks and user 
characteristics. 

44. An intelligent user adaptive interface according to claim 43, 
comprising means for monitoring the user operations. 

45. An intelligent user adaptive interface according to claim 43, 
comprising means for counting and interpreting the number of times the 
user requested for help. 
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46. An intelligent user adaptive interface according to claim 43, 
comprising means for counting and interpreting the number of errors 
during user operation. 

47. An intelligent user adaptive interface according to claim 43, 
comprising means for measuring the time intervals between consecutive 
user operations. 

48. An intelligent user adaptive interface according to claim 43, 
comprising means for monitoring the user preferences during operation. 

49. An intelligent user adaptive interface according to claim 43, 
comprising means for providing the user help in case when no task is 
selected for execution. 

50. An intelligent user adaptive interface according to claim 43, 
comprising means for analyzing the type of failure during the user 
operation and means for providing the user corrective instructions. 

51. An intelligent user adaptive interface according to claim 43, where 
interaction with the user is carried out by a keyboard with suitable 
display. 

52. An intelligent user adaptive interface according to claim 43, where 
interaction with the user is carried out by soft touch sensors with suitable 
display. 

53. An intelligent user adaptive interface according to claim 43, where 
interaction with the user is carried out by a microphone and a speaker 
with suitable display. 
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54. An intelligent user adaptive interface according to claim 43, where 
interaction with the user is carried out by a suitable soft touch display. 

55. An intelligent user adaptive interface according to claim 54, in which 
interaction between the user and the dialog manager is carried out by a 
suitable means, selected from the following group: 

- a soft touch display; 

- a TV set; 

- PDA; 

- TV remote control unit; 

- cellular telephone; and 

- interactive TV. 

56. Method for interactive, user adaptive operation of a computerized 
system by using an intelligent user interface, substantially as described 
and illustrated. 

57. A computerized system, operated by interacting with an intelligent, 
user adaptive interface, substantially as described and illustrated. 
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Paragraph 1 : Scope .. .... 

This section shall be numbered 1 and shall be divided into the following paragraphs: 



1.2 CSCI overview 

1.3 Document overview 
1.1 

Identification This paragraph shall be numbered 1. 1 and shall contain the approved 
identification number, title, and if applicable, abbreviation of the system and the CSCI 
to which this SRS applies. 

Document overview. This paragraph shll be numbered 1.2, shall briefly state the 
purpose of the system and shall identify and describe the role, whitin the system, of the 
CSCI to which mis SRS applies. 
13 

Document overview. This paragraph shll be numbered 1.3 and shall summarize the 
purpose and contents of this document 
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A SYSTEM, METHOD AND ARTICLE OF MANUFACTURE FOR 
A CLIENT INTENTION NETWORKING EXPERIENCE 

Field Of The Invention 

The present invention relates to agent based systems and more particularly to an agent based system for providing a user 
interface that facilitates tuning of the user experience to the personal intentions of a particular user. 

Agent based technology has become increasingly important for use with applications designed to interact with a user for 
performing various computer based tasks in foreground and background modes. Agent software comprises computer programs 
that are set on behalf of users to perform routine, tedious and time-consuming tasks. To be useful to an individual user, an 
agent must be personalized to the individual user's goals, habits and preferences. Thus, there exists a substantia! requirement 
for the agent to efficiently and effectively acquire user-specific knowledge from the user and utilize it to perform tasks on behalf 
of the user. 

The concept of agency, or the user of agents, is well established. An agent is a person authorized by another person, typically 
referred to as a principal, to act on behalf of the principal. In this manner the principal empowers the agent to perform any of the 
tasks that the principal is unwilling or unable to perform. For example, an insurance agent may handle all of the insurance 
requirements for a principal, or a talent agent may act on behalf of a performer to arrange concert dates. 

With the advent of the computer, a new domain for employing agents has arrived. Significant advances in the realm of expert 
systems enable computer programs to act on behalf of computer users to perform routine, tedious and other time-consuming 
tasks. These computer programs are referred to as "software agents." 

Moreover, there has been a recent proliferation of computer and communication networks. These networks permit a user to 
access vast amounts of information and services without, essentially, any geographical boundaries. Thus, a software agent has 
a rich environment to perform a large number of tasks on behalf of a user. For example, it is now possible for an agent to make 
an airline reservation, purchase the ticket and have the ticket delivered directly to a user. Similarly, an agent could scan the 
Internet and obtain information ranging from the latest sports or news to a particular graduate thesis in applied physics. Current 
solutions fail to apply agent technology to existing calendar technology to provide targeted acquisition of background information 
for a user's upcoming events. 

SUMMARY OF THE INVENTION 

According to a broad aspect of a preferred embodiment of the invention, a user network interface is created by obtaining user 
profile information, discerning user intentions regarding a plurality of applications based on the profile information and displaying 
the plurality of applications formatted in accordance with rules in the user profile information on a display. The user is prompted 
to provide user profile information that is stored in a database. Then, the system acquires additional information about a user based 
on the user's interaction with applications and updates the database with the interaction information. The profile information is 
utilized to provide a common user interface for interacting with one or more applications. 
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DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and advantages are better understood from the following detailed description of a 
preferred embodiment of the invention with reference to the drawings, in which: 

Figure 1 is a block diagram of a representative hardware environment in accordance with a preferred embodiment; 

Figure 2 is a flowchart of the system in accordance with a preferred embodiment; 

Figure 3 is a flowchart of a parsing unit of the system in aocordance with a preferred embodiment; 

Figure 4 is a flowchart for pattern matching in accordance with a preferred embodiment; 

Figures 5 is a flowchart for a search unit in accordance with a preferred embodiment; 

Figure 6 is a flowchart for overall system processing in accordance with a preferred embodiment; 

Figure 7 is a flowchart of topic processing in accordance with a preferred embodiment; 

Figure 8 is a flowchart of meeting record processing in accordance with a preferred embodiment; 

Figure 9 is a block diagram of process flow of a pocket bargain finder in accordance with a preferred embodiment; 

Figure 10A and 10B are a block diagram and flowchart depicting the logic associated with creating a customized content web 
page in accordance with a preferred embodiment; 

Figure 11 is a flowchart depicting the detailed logic associated with retrieving user-centric content in accordance with a preferred 
embodiment; 

Figure 12 is a data model of a user profile in accordance with a preferred embodiment; 
Figure 13 is a persona data model in accordance with a preferred embodiment; 
Figure 14 is an intention data model in accordance with a preferred embodiment; 

Figure 15 is a flowchart of the processing for generating an agent's current statistics in accordance with a preferred embodiment; 

Figure 16 is a flowchart of the logic that determines the personalized product rating for a user in accordance with a preferred 
embodiment; 
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Figure 17 is a flowchart of the logic for accessing the centrally stored profile in accordance with a preferred embodiment; 

Figure 18 is a flowchart of the interaction logic between a user and the integrator for a particular supplier in accordance with a 
preferred embodiment; 

Figure 19 is a flowchart of the agent processing for generating a verbal summary in accordance with a preferred embodiment 
Figure 20 illustrates a display login in accordance with a preferred embodiment; 
Figure 21 illustrates a managing daily logistics display in accordance with a preferred embodiment; 
Figure 22 illustrates a user main display in accordance with a preferred embodiment; 
Figure 23 illustrates an agent interaction display in accordance with a preferred embodiment; 
Figure 24 is a block diagram of an active knowledge management system in accordance with a preferred embodiment; 
Figure 25 is a block diagram of a back end server in accordance with a preferred embodiment; and 
Figure 26 is a block diagram of a magic wall in accordance with a preferred embodiment 

DETAILED DESCRIPTION 

A preferred embodiment of a system in accordance with the present invention is preferably practiced in the context of a personal 
computer such as an IBM compatible personal computer, Apple Macintosh computer or UNIX based workstation. A 
representative hardware environment is depicted in Figure 1, which illustrates a typical hardware configuration of a workstation 
in accordance with a preferred embodiment having a central processing unit 110. such as a microprocessor, and a number of 
other units interconnected via a system bus 112. The workstation shown in Figure 1 includes a Random Access Memory (RAM) 
114, Read Only Memory (ROM) 116. an I/O adapter 118 for connecting peripheral devices such as disk storage units 120 to the 
bus 112, a user interface adapter 122 for connecting a keyboard 124, a mouse 126. a speaker 128, a microphone 132, and/or 
other user interface devices such as a touch screen (not shown) to the bus 112. communication adapter 134 for connecting the 
workstation to a communication network (e.g., a data processing network) and a display adapter 136 for connecting the bus 112 
to a display device 138. The workstation typically has resident thereon an operating system such as the Microsoft Windows NT 
or Windows/95 Operating System (OS), the IBM OS/2 operating system, the MAC OS. or UNIX operating system. Those skilled 
in the art will appreciate that the present invention may also be implemented on platforms and operating systems other than 
those mentioned. 
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A preferred embodiment is written using JAVA, C, and the C++ language and utilizes object oriented programming methodology. 
Object oriented programming (OOP) has become increasingly used to develop complex applications. As OOP moves toward the 
mainstream of software design and development, various software solutions require adaptation to make use of the benefits of 
OOP. A need exists for these principles of OOP to be applied to a messaging interface of an electronic messaging system such 
5 that a set of OOP classes and objects for the messaging interface can be provided. 

OOP is a process of developing computer software using objects, including the steps of analyzing the problem, designing the 
system, and constructing the program. An object is a software package that contains both data and a collection of related 
structures and procedures. Since it contains both data and a collection of structures and procedures, it can be visualized as a 
1 0 self-sufficient component that does not require other additional structures, procedures or data to perform its specific task. OOP, 
therefore, views a computer program as a collection of largely autonomous components, called objects, each of which is 
responsible for a specific task. This concept of packaging data, structures, and procedures together in one component or 
module is called encapsulation. 

1 5 In general, OOP components are reusable software modules which present an interface that conforms to an object model and 
which are accessed at run-time through a component integration architecture. A component integration architecture is a set of 
architecture mechanisms which allow software modules in different process spaces to utilize each others capabilities or 
functions. This is generally done by assuming a common component object model on which to build the architecture. 

20 It is worthwhile to differentiate between an object and a class of objects at this point. An object is a single instance of the class 
of objects, which is often just called a class. A class of objects can be viewed as a blueprint, from which many objects can be 
formed. 

OOP allows the programmer to create an object that is a part of another object. For example, the object representing a piston 
25 engine is said to have a composition-relationship with the object representing a piston. In reality, a piston engine comprises a 
piston, valves and many other components; the fact that a piston is an element of a piston engine can be logically and 
semanticaily represented in OOP by two objects. 

OOP also allows creation of an object that "depends from* another object. If there are two objects, one representing a piston 
30 engine and the other representing a piston engine wherein the piston is made of ceramic, then the relationship between the two 
objects is not that of composition. A ceramic piston engine does not make up a piston engine. Rather it is merely one kind of 
piston engine that has one more limitation than the piston engine; its piston is made of ceramic. In this case, the object 
representing the ceramic piston engine is called a derived object, and it inherits all of the aspects of the object representing the 
piston engine and adds further limitation or detail to it. The object representing the ceramic piston engine "depends from" the 
35 object representing the piston engine. The relationship between these objects is called inheritance. 

When the object or dass representing the ceramic piston engine inherits all of the aspects of the objects representing the piston 

engine, it inherits the thermal characteristics of a standard piston defined in the piston engine class. However, the ceramic 

piston engine object overrides these ceramic specific thermal characteristics, which are typically different from those associated 
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with a metal piston. It skips over the original and uses new functions related to sarnie pistons. Different kinds of piston 
engines have different characteristics, but may have the same underlying functions associated with it (e.g., how many pistons in 
the engine, ignition sequences, lubrication, etc.). To access each of these functions in any piston engine object, a pio g r ammer 
would call the same functions with the same names, but each type of piston engine may have dffierent/overridmg 
implementations of functions behind the same name. This ability to hide different implementations of a function behind the same 
name is called polymorphism and it greatly simplifies communication among objects. 

With the concepts of composition-relationship, encapsulation, inheritance and polymorphism, an object can represent just about 
anything in the real world. In fact, our logical perception of the reality is the only limit on determining the kinds of things that can 
become objects in object-oriented software. Some typical categories are as follows: 

• Objects can represent physical objects, such as automobiles in a traffic-flow simulation, electrical components in a 
circuit-design program, countries in an economics model, or aircraft in an air-traffic-control system. 

• Objects can represent elements of the computer-user environment such as windows, menus or graphics objects. 

• An object can represent an inventory, such as a personnel file or a table of the latitudes and longitudes of cities. 

• An object can represent user-defined data types such as time, angles, and complex numbers, or points on the plane. 

With this enormous capability of an object to represent just about any logically separable matters, OOP allows the software 
developer to design and implement a computer program that is a model of some aspects of reality, whether that reality is a 
physical entity, a process, a system, or a composition of matter. Since the object can represent anything, the software developer 
can create an object which can be used as a component in a larger software project in the future. 

If 90% of a new OOP software program consists of proven, existing components made from preexisting reusable objects, then 
only the remaining 1 0% of the new software project has to be written and tested from scratch. Since 90% already came from an 
inventory of extensively tested reusable objects, the potential domain from which an error could originate is 10% of the program. 
As a result, OOP enables software developers to build objects out of other, previously built objects. 

This process closely resembles complex machinery being built out of assemblies and sub-assemblies. OOP technology, 
therefore, makes software engineering more like hardware engineering in that software is built from existing components, which 
are available to the developer as objects. All this adds up to an improved quality of the software as well as an increased speed 
of its development. 

Programming languages are beginning to fully support the OOP principles, such as encapsulation, inheritance, polymorphism, 
and composition-relationship. With the advent of the C++ language, many commercial software developers have embraced 
OOP. C++ is an OOP language that offers a fast, machine-executable code. Furthermore. C++ is suitable for both commercial- 
application and systems-programming projects. For now, C++ appears to be the most popular choice among many OOP 
programmers, but there is a host of other OOP languages, such as Smalltalk, common lisp object system (CLOS), and Eiffel. 
Additionally, OOP capabilities are being added to more traditional popular computer programming languages such as Pascal. 
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The benefits of object classes can be summarized, as follows: 

. Objects and their corresponding classes break down complex programming problems into many smaller, simpler 
problems. 

. Encapsulation enforces data abstraction through the organization of data into small, independent objects that can 

communicate with each other. Encapsulation protects the data in an object from accidental damage, but aflows olher 
objects to interact with that data by calling the object's member functions and structures. 
Subclassing and inheritance make it possible to extend and modify objects through deriving new kinds of objects from 
the standard classes available in the system. Thus, new capabilities are created without having to start from scratch. 
Polymorphism and multiple inheritance make it possible for different programmers to mix and match characteristics of 
many different classes and create specialized objects that can still work with related objects in predictable ways. 
Class hierarchies and containment hierarchies provide a flexible mechanism for modeling real-world objects and the 
relationships among them. 

Libraries of reusable classes are useful in many situations, but they also have some limitations. For example: 
. Complexity. In a complex system, the class hierarchies for related classes can become extremely confusing, with 
many dozens or even hundreds of classes. 

Flow of control. A program written with the aid of class libraries is still responsible for the flow of control (i.e.. it must 
control the interactions among all the objects created from a particular library). The programmer has to decide which 
functions to call at what times for which kinds of objects. 
• Duplication of effort. Although class libraries allow programmers to use and reuse many small pieces ofcode.each 
programmer puts those pieces together in a different way. Two different programmers can use the same set of dass 
libraries to write two programs that do exactly the same thing but whose internal structure (i.e.. design) may be quite 
different, depending on hundreds of small decisions each programmer makes along the way. Inevitably, similar pieces 
of code end up doing similar things in slightly different ways and do not work as well together as they should. 

Class libraries are very flexible. As programs grow more complex, more programmers are forced to reinvent basic solutions to 
basic problems over and over again. A relatively new extension of the class fibraiy concept is to have a framework of dass 
libraries. This framework is more complex and consists of significant collections of collaborating dasses that capture both the 
small scale patterns and major mechanisms that implement the common requirements and design in a spedlic application 
domain. They were first developed to free application programmers from the chores involved in displaying menus, windows, 
dialog boxes, and other standard user interface elements for personal computers. 

Frameworks also represent a change in the way programmers think about the interaction between the code they write and code 
written by others. In the early days of procedural programming, the programmer called libraries provided by the operating 
system to perform certain tasks, but basically the program executed down the page from start to finish, and the programmer was 
solely responsible for the flow of control. This was appropriate for printing out paychecks, calculating a mathematical table, or 
solving other problems with a program that executed in just one way. 
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The development of graphical user interfaces began to turn this procedural programming arrangement inside out These 
interfaces allow the user, rather than program logic, to drive the program and decide when certain actions should be performed. 
Today, most personal computer software accomplishes this by means of an event loop which monitors the mouse, keyboard, 
and other sources of external events and calls the appropriate parts of the programmer's code according to actions that the user 
5 performs. The programmer no longer determines the order in which events occur. Instead, a program is divided into separate 
pieces that are called at unpredictable times and in an unpredictable order. By relinquishing control in this way to users, the 
developer creates a program that is much easier to use. Nevertheless, individual pieces of the program written by the developer 
still call libraries provided by the operating system to accomplish certain tasks, and the programmer must still determine the flow 
of control within each piece after being called by the event loop. Application code stilt "sits on top of the system. 

10 

Even event loop programs require programmers to write a lot of code that should not need to be written separately for every 
application. The concept of an application framework carries the event loop concept further. Instead of dealing with all the nuts 
and bolts of constructing baste menus, windows, and dialog boxes and then making these things all work together, programmers 
using application frameworks start with working application code and basic user interface elements in place. Subsequently, they 
1 5 build from there by replacing some of the generic capabilities of the framework with the specific capabilities of the intended 
application. 

Application frameworks reduce the total amount of code that a programmer has to write from scratch. However, because the 
framework is really a generic application that displays windows, supports copy and paste, and so on, the programmer can also 
20 relinquish control to a greater degree than event loop programs permit. The framework code takes care of almost all event 
handling and flow of control, and the programmer's code is called only when the framework needs it (e.g., to create or 
manipulate a proprietary data structure). 

A programmer writing a framework program not only relinquishes control to the user (as is also true for event loop programs), 
25 but also relinquishes the detailed flow of control within the program to the framework. This approach allows the creation of more 
complex systems that work together in interesting ways, as opposed to isolated programs, having custom code, being created 
over and over again for similar problems. 

Thus, as is explained above, a framework basically is a collection of cooperating classes that make up a reusable design 
30 solution for a given problem domain. It typically includes objects that provide default behavior (e.g., for menus and windows), 
and programmers use it by inheriting some of that default behavior and overriding other behavior so that the framework calls 
application code at the appropriate times. 

There are three main differences between frameworks and class libraries: 
35 • Behavior versus protocol. Class libraries are essentially collections of behaviors that you can call when you want 

those individual behaviors in your program. A framework, on the other hand, provides not only behavior but also the 
protocol or set of rules that govern the ways in which behaviors can be combined, including rules for what a 
programmer is supposed to provide versus what the framework provides. 
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• Call versus override. With a class library, the code the programmer instantiates objects and calls their member 
functions. It's possible to instantiate and call objects in the same way with a framework (i.e., to treat the framework as 
a class library), but to take full advantage of a framework's reusable design, a programmer typically writes code that 
overrides and is called by the framework. The framework manages the flow of control among its objects. Writing a 
program involves dividing responsibilities among the various pieces of software that are called by the framework rather 
than specifying how the different pieces should work together. 

• Implementation versus design. With class libraries, programmers reuse only implementations, whereas with 
frameworks, they reuse design. A framework embodies the way a family of related programs or pieces of software 
work. It represents a generic design solution that can be adapted to a variety of specific problems in a given domain. 
For example, a single framework can embody the way a user interface works, even though two different user 
interfaces created with the same framework might solve quite different interface problems. 

Thus, through the development of frameworks for solutions to various problems and programming tasks, significant reductions in 
the design and development effort for software can be achieved. A preferred embodiment of the invention utilizes Hypertext 
Markup Language (HTML) to implement documents on the Internet together with a general-purpose secure communication 
protocol for a transport medium between the client and the Newco. HTTP or other protocols could be readily substituted for 
HTML without undue experimentation. Information on these products is available in T. Bemers-Lee, D. Connoty, 'RFC 1866: 
Hypertext Markup Language - 2.0" (Nov. 1995); and R. Fielding, H, Frystyk, T. Bemers-Lee, J. Gettys and J.C. Mogul, "Hypertext 
Transfer Protocol - HTTP/1 . 1 : HTTP Working Group Internet Draft" (May 2, 1 996). HTML is a simple data format used to create 
hypertext documents that are portable from one platform to another. HTML documents are SGML documents with generic 
semantics that are appropriate for representing information from a wide range of domains. HTML has been in use by the World- 
Wide Web global information initiative since 1990. HTML is an application of ISO Standard 8879:1986 Information Processing 
Text and Office Systems; Standard Generalized Markup Language (SGML). 

To date, Web development tools have been limited in their ability to create dynamic Web applications which span from client to 
server and intemperate with existing computing resources. Until recently, HTML has been the dominant technology used in 
development of Web-based solutions. However, HTML has proven to be inadequate in the following areas: 

• Poor performance; 

• Restricted user interface capabilities; 

• Can only produce static Web pages; 

• Lack of interoperability with existing applications and data: and 

• Inability to scale. 

Sun Microsystem's Java language solves many of the client-side problems by: 

• Improving performance on the client side; 

• Enabling the creation of dynamic, real-time Web applications: and 

• Providing the ability to create a wide variety of user interface components. 
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With Java, developers can create robust User Interface (Ul) components. Custom "widgets' (e.g. real-time stock tickers, 
animated icons, etc.) can be created, and client-side performance is improved. Unlike HTML. Java supports the notion of cfient- 
stde validation, offloading appropriate processing onto the client for improved performance. Dynamic, real-time Web pages can 
be created. Using the above-mentioned custom Ul components, dynamic Web pages can also be created. 

5 

Sun's Java language has emerged as an industry-recognized language for "programming the Internet" Sun defines Java as: "a 
simple, object-oriented, distributed, interpreted, robust, secure, architecture-neutral, portable, high-performance, multithreaded, 
dynamic, buzzword-compliant, general-purpose programming language. Java supports programming for the Internet in the form 
of platform-independent Java applets." Java applets are small, specialized applications that comply with Sun's Java Application 
1 0 Programming Interface (API) allowing developers to add "interactive content* to Web documents (e.g. simple animations, page 
adornments, basic games, etc.). Applets execute within a Java-compatible browser (e.g. Netscape Navigator) by copying code 
from the server to client From a language standpoint. Java's core feature set is based on C++. Sun's Java literature states that 
Java is basically "C++, with extensions from Objective C for more dynamic method resolution". 

1 5 Another technology that provides similar function to JAVA is provided by Microsoft and ActiveX Technologies, to give developers and 
Web designers wherewithal to build dynamic content for the Internet and personal computers. ActiveX includes tools for developing 
animation. 3-D virtual reality, video and other multimedia content The tools use Internet standards, work on multiple platforms, and 
are being supported by over 100 companies. The group's building blocks are called ActiveX Controls, small, fast components that 
enable developers to embed parts of software in hypertext markup language (HTML) pages. ActiveX Controls work with a variety of 

20 programming languages including Microsoft Visual C++, Borland Delphi, Microsoft Visual Basic prograrnming system and, in the 

future, Microsoft's development tool for Java, code named "Jakarta." ActiveX Technologies also includes ActiveX Server Framework, 
allowing developers to create server applications. One of ordinary skill in the art readily recognizes that ActiveX could be substituted 
for JAVA without undue experimentation to practice the invention. 

25 In accordance with a preferred embodiment. BackgroundFinder (BP) is implemented as an agent responsible for preparing an 
individual for an upcoming meeting by helping him/her retrieve relevant information about the meeting from various sources. BF 
receives input text in character form indicative of the target meeting. The input text is generated in accordance with a preferred 
embodiment by a calendar program that includes the time of the meeting. As the time of the meeting approaches, the calendar 
program is queried to obtain the text of the target event and that information is utilized as input to the agent Then, the agent 

30 parses the input meeting text to extract its various components such as title, body, participants, location, time etc. The system 
also performs pattern matching to identify particular meeting fields in a meeting text This information is utilized to query various 
sources of information on the web and obtain relevant stories about the current meeting to send back to the calendaring system. 
For example, if an individual has a meeting with Netscape and Microsoft to talk about their disputes, and would obtain this initial 
information from the calendaring system. It will then parse out the text to realize that the companies in the meeting are 

3 5 "Netscape" and "Microsoft" and the topic is "disputes." Then, the system queries the web for relevant information concerning the 
topic. Thus, in accordance with an objective of the invention, the system updates the calendaring system and eventually the 
user with the best information it can gather to prepare the user for the target meeting. In accordance with a preferred 
embodiment the information is stored in a file that is obtained via selection from a link imbedded in the calendar system. 
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PROGRAM ORGANIZATION 

A computer program in accordance with a preferred embodiment is organized in five distinct modules: BF.Main, BF.Parse, 
Background Finder.Error, BF.PattemMatching and BF.Search. There is also a frmMain which provides a user interface used 
only for debugging purposes. The executable programs in accordance with a preferred embodiment never execute with the user 
interface and should only return to the calendaring system through Microsoft's Winsock control. A preferred embodiment of the 
system executes in two different modes which can be specified under the command line sent to it by the calendaring system. 
When the system runs in simple mode, it executes a keyword query to submit to external search engines. When executed in 
complex mode, the system performs pattern matching before it forms a query to be sent to a search engine. 

DATA STRUCTURES 

The system in accordance with a preferred embodiment utilizes three user defined structures: 

1. TMeetingRecord; 

2. TPattemElement; and 

3. TPattemReoord. 

The user-defined structure, tMeetingRecord, is used to store ail the pertinent information concerning a single meeting. This info 
includes userlD, an original description of the meeting, the extracted list of keywords from the title and body of meeting etc. tt is 
important to note that only one meeting record is created per instance of the system in accordance with a preferred embodiment 
This is because each time the system is spawned to service an upcoming meeting, it is assigned a task to retrieve information 
for only one meeting. Therefore, the meeting record created corresponds to the current meeting examined. ParseMeetingText 
populates this meeting record and it is then passed around to provide information about the meeting to other functions. 
If GoPattemMatch can bind any values to a particular meeting field, the corresponding entries in the meeting record is also 
updated. The structure of tMeetingRecord with each field described in parentheses is provided below in accordance with a 
preferred embodiment. 



Public Type tMeetingRecord 
(user id given by Munin) 

(original non stop listed title we need to keep around to send back to Munin) 
(stoplisted title with only keywords) 
(stoplisted body with only keywords) 
sCompany() As String (companys identified in title or body through pattern matching) 
sTopicQ As String (topics identified in title or body through pattern matching) 
(people identified in title or body through pattern matching) 
(time identified in title or body through pattern matching) 
(location identified in title or body through pattern matching) 
(location as passed in by Munin) 
(time as passed in by Munin) 
sParrjcipants() As String (all participants engaged as passed in by Munin) 
sMeetingText As String (the original meeting text w/o userid) 
End Type 



A.1.1.1.1.1 
sUserlD As String 
sTitleOrig As String 
sTitleKW As String 
sBodyKW As String 



sPeople() As String 
sWhen() As String 
sWheref) As String 
sLocation As String 
sTime As String 
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There are two other structures which are created to hold each individual pattern utilized in pattern matching. The record 
tAPattem Record is an array containing all the components / elements of a pattern. The type tAPattemEfement is an array of 
strings which represent an element in a pattern. Because there may be many 'substitutes' for each element we need an array 
of strings to keep track of what all the substitutes are. The structures of tAPattemElement and (APattemRecord are presented 
S below in accordance with a preferred embodiment. 

Public Type tAPattemElement 

elementArrayO As String 
End Type 

1 0 Public Type tAPattemRecord 

pattemArrayO As tAPattemElement 
End Type 

COMMON USER DEFINED CONSTANTS 

Many constants are defined in each declaration section of the program which may need to be updated periodically as part of the 
1 5 process of maintaining the system in accordance with a preferred embodiment The constants are accessible to allow dynamic 
configuration of the system to occur as updates for maintaining the code. 

Included in the following tables are lists of constants from each module which I thought are most likely to be modified from time 
to time. However, there are also other constants used in the code not included in the following list It does not mean that these 
20 non-included constants will never be changed. It means that they will change much less frequently. 



For the Main Module (BF.Main) : 



CONSTANT 


PRESET VALUE 


USE 


MSGTOMUN IN_TYPE 


6 


Define the message number used to identify 
messages between 6F and Munin 


IP_ADDRESS_MUNIN 


MO.2.100.48' 


Define the IP address of the machine in which 
Munin and BF are running on so they can 
transfer data through UDP. 


PORT.MUNIN 


7777 


Define the remote port in which 
we are operating on. 


TIMEOUTAV 


60 


Define constants for setting time out in inet 
controls 


TIMEOUT_NP 


60 


Define constants for setting time out in inet 
controls 


CMD.SEPARATOR 


V 


Define delimiter to tell which part of Munin's 
command represents the beginning of our 
input meeting text 
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CONSTANT 


PRESET VALUE 


USE 


OUTPARAM.SEPARATOR 




Define delimiter for separating out different 

ivsrti/snc r\f tho Aiitnut Tho consmtnr ie frw 
pUIUUIld Ul Ulc UUipUL. 1 lie bcpdidU/i (5 lUf 

delimiting the msg type, the user id, the 
meeting title and the beginning of the actual 
stories retrieved. 



For the Search Module (BF.Search): 



CONSTANT 


CURRENT VALUE 


USE 


PASTJJDAYS 


5 


Define number of days you want to look back 
for AltaVista articles. Doesn't realty matter 
now because we arenl really doing a news 
search in alta vista. We want all info. 


CONNECTOR_AV_URL 


"+AND+" 


Define how to connect keywords. We want all 
our keywords in the string so for now use 
AND. If you 

want to do an OR or something, just change 
connector. 


CONNECTOR.NPJJRL 


•+AND+" 


Define how to connect keywords. We want all 
our keywords in the string so for now use 
AND. If you 

want to do an OR or something, just change 
connector. 


NUM_NP_STORIES 


3 


Define the number of stories to return back to 
Munin from NewsPage. 


NUM_AV_STORIES 


3 


Define the number of stories to return back to 
Munin from AltaVista. 



For the Parse Module (BF.Parse): 



CONSTANT 


CURRENT VALUE 


USE 


PORTION.SEPARATOR 




Define the separator between different 
portions of the meeting text sent in by Munin. 
For example in "09::Meet with Chadr.about 
life::Chad | Denise: ::' is the separator 
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CONSTANT 


CURRENT VALUE 


USE 






between different parts of the meeting text 


PARTICIPANT_SEPARATOR 


T 


Define the separator between each participant 
in the participant list portion of the original 
meeting text. 
Refer to example above. 



For Partem Matching Module (BFPattemMatch): There are no constants in this module which require frequent updates. 



General Process Flow 

5 The best way to depict the process flow and the coordination of functions between each other is with the five flowcharts 

illustrated in Figures 2 to 6. Figure 2 depicts the overall process flow in accordance with a preferred embodiment. Processing 
commences at the top of the chart at function block 200 which launches when the program starts. Once the appfication is 
started, the command line is parsed to remove the appropriate meeting text to initiate the target of the background find operation 
in accordance with a preferred embodiment as shown in function block 210. A global stop list is generated after the target is 
1 0 determined as shown in function block 220. Then, all the patterns that are utilized for matching operations are generated as 
illustrated in function block 230. Then, by tracing through the chart, function block 200 invokes GoBF 240 which is responsible 
for logical processing associated with wrapping the correct search query information for the particular target search engine. For 
example, function block 240 flows to function block 250 and it then calls GoPattemMatch as shown in function block 260. To see 
the process flow of GoPattemMatch, we swap to the diagram tilled "Process Flow for BF's Pattern Matching Unit." 

15 

One key thing to notice is that functions depicted at the same level of the chart are called by in sequential order from left to right 
(or top to bottom) by their common parent function. For example, Main 200 calls ProcessCommandUne 210, then 
CreateStopUstist 220, then CreatePattems 230, then GoBackgroundFinder 240. Figures 3 to 6 detail the logic for the entire 
program, the parsing unit, the pattern matching unit and the search unit respectively. Figure 6 details the logic determinative of 
20 data flow of key information through BackgroundFinder, and shows the functions that are responsible for creating or processing 
such information. 

DETAILED SEARCH ARCHITECTURE UNDER THE SIMPLE QUERY MODE 

25 SEARCH ALTAVISTA 

(Function block 270 of Figure 2) 
The Alia vista search engine utilizes the identifies and returns general information about topics related to the current 
meeting as shown in function block 270 of Figure 2. The system in accordance with a preferred embodiment takes all the 
keywords from the title portion of the original meeting text and constructs an advanced query to send to Alta Vista. The 

30 keywords are logically combined together in the query. The results are also ranked based on the same set of keywords. One of 
ordinary skin in the art will readily comprehend that a date restriction or publisher criteria could be facilitated on the articles we 
want to retrieve. A set of top ranking stories are returned to the calendaring system in accordance with a preferred embodiment. 
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NEWS PAGE 

(Function block 275 of Figure 2) 
The NewsPage search system is responsible for giving us the latest news topics related to a target meeting. The system takes 
all of the keywords from the title portion of the original meeting text and constructs a query to send to the NewsPage search 
engine. The keywords are logically combined together in the query. Only articles published recently are retrieved. The 
Newspage search system provides a date restriction criteria that is settabte by a user according to the user's preference. The 
top ranking stories are returned to the calendaring system. 

Figure 3 is a user profile data model in accordance with a preferred embodiment. Processing commences at function block 300 
which is responsible for invoking the program from the main module. Then, at function block 310, a wrapper function is invoked 
to prepare for the keyword extraction processing in function block 320. After the keywords are extracted, then processing flows 
to function block 330 to determine if the delimiters are property positioned. Then, at function block 340, the number of words in a 
particular string is calculated and the delimiters for the particular field are and a particular field from the meeting text is retrieved 
at function block 350. Then, at function block 380, the delimiters of the string are again checked to assure they are placed 
appropriately. Finally, at function block 360, the extraction of each word from the title and body of the message is performed a 
word at a time utilizing the logic in function block 362 which finds the next closest word delimiter in the input phrase, function 
block 364 which strips unnecessary materials from a word and function block 366 which determines if a word is on the stop list 
and returns an error if the word is on the stop list 

PATTERN MATCHING IN ACCORDANCE WITH A PREFERRED EMBODIMENT 

The limitations associated with a simple searching method include the following: 

1 . Because it relies on a stoplist of unwanted words in order to extract from the meeting text a set of keywords, it is limited by 
how comprehensive the stoplist is. Instead of trying to figure out what parts of the meeting text we should throw away, we 
should focus on what parts of the meeting text we want. 

2. A simple search method in accordance with a preferred embodiment only uses the keywords from a meeting title to form 
queries to send to Alta Vista and NewsPage. This ignores an alternative source of information for the query, the body of the 
meeting notice. We cannot include the keywords from the meeting body to form our queries because this often results in 
queries which are too long and so complex that we often obtain no meaningful results. 

3. There is no way for us to tell what each keyword represents. For example, we may extract "Andy" and "Grove" as two 
keywords. However, a simplistic search has no way knowing that "Andy Grove" is in fact a person's name. Imagine the 
possibilities if we could somehow intelligently guess that "Andy Grove" is a person's name. We can find out if he is an 
Andersen person and if so what kind of projects he's been on before etc. etc. 

4. In summary, by relying solely on a stoplist to parse out unnecessary words, we suffer from Information overload". 
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PATTERN MATCHING OVERCOMES THESE LIMITATIONS IN ACCORDANCE WITH A PREFERRED EMBODIMENT 

Here's how the pattern matching system can address each of the corresponding issues above in accordance with a preferred 
embodiment 

1 . By doing pattern matching, we match up only parts of the meeting text that we want and extract those parts. 

2. By performing pattern matching on the meeting body and extracting only the parts from the meeting body that we want 
Our meeting body will not go to complete waste then. 

3. Pattern matching is based on a set of templates that we specify, allowing us to identify people names, company names etc 
from a meeting text 

4. In summary, with pattern matching, we no longer suffer from information overload. Of course, the big problem is how well 
our pattern matching works. If we rely exclusively on artificial intelligence processing, we do not have a 100% hit rate. We 
are able to identify about 20% of ail company names presented to us. 

PATTERNS 

A pattern in the context of a preferred embodiment is a template specifying the structure of a phrase we are looking for in a 
meeting text The patterns supported by a preferred embodiment are selected because they are templates of phrases which 
have a high probability of appearing in someone's meeting text. For example, when entering a meeting in a calendar, many 
would write something such as "Meet with Bob Dutton from Stanford University next Tuesday/ A common pattern would then 
be something tike the word "with" followed by a person's name (in this example it is Bob Dutton) followed by the word from' and 
ending with an organization's name {in this case, it is Stanford University). 

PATTERN MATCHING TERMINOLOGY 

The common terminology associated with pattern matching is provided below. 

♦ Pattern: a pattern is a template specifying the structure of a phrase we want to bind the meeting text to. It contains sub 
units. 

♦ Element: a pattern can contain many sub-units. These subunits are called elements. For example, in the pattern "with 
$PEOPLE$ from $COMPANY$", -with* "$PEOPLE$* "from" "$COMPANY$" are all elements. 

♦ Placeholder a placeholder is a special kind of element in which we want to bind a value to.Using the above example. 
■$PEOPLE$- is a placeholder. 

♦ Indicator an indicator is another kind of element which we want to find in a meeting text but no value needs to bind to it. 
There may be often more than one indicator we are looking for in a certain pattern. That is why an indicator is not an 
'atomic' type. 

♦ Substitute: substitutes are a set of indicators which are all synonyms of each other. Finding any one of them in the input is 
good. 
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There are five fields which are identified tor each meeting: 

♦ Company (SCOMPANYS) 

♦ People (SPEOPLES) 

5 ♦ Location (SLOCATIONS) 

♦ Time (STIMES) 

♦ Topic (STOPICJJPPERS) or ($TOPIC_ALL$) 

in parentheses are the placeholders I used in my code as representation of the corresponding meeting fields. 

1 0 Each placeholder has the following meaning: 

♦ SCOMPANYS: binds a string of capitalized words (e.g. Meet with Joe Carter of <Andersen Consulting >) 

♦ $PEOPLE$: binds series of string of two capitalized words potentially connected by 7 "and" or (e.g. Meet with <Joe 
Carter> of Andersen Consulting, Meet with <Joe Carter and Luke Hughes> of Andersen Consulting) 

♦ SLOCATIONS: binds a string of capitalized words (e.g. Meet Susan at <Palo Alto Square>) 
1 5 ♦ STIMES: binds a string containing the format ### (e.g. Dinner at <6:30 pm>) 

♦ STOPICJJPPERS: binds a string of capitalized words for our topic (e.g. <Stanford Engineering Recruiting> Meeting to talk 
about now hires). 

♦ STOPICALLS: binds a string of words without really caring if it's capitalized or not (e.g. Meet to talk about <ubiquitous 
computing:*) 

20 Here is a table representing all the patterns supported by BF. Each pattern belongs to a pattern group. All patterns within a 
pattern group share a similar format and they only differ from each other in terms of what indicators are used as substitutes. 
Note that the patterns which are grayed out are also commented in the code. BF has the capability to support these patterns but 
we decided that matching these patterns is not essential at this point. 



PAT 
G=? 


PAT " 


PATTERN 


EXAMPLE 


1 


a 


SPEOPLESofSCOMPANYS 


Paul Maritz of Microsoft 




b 


SPEOPLES from SCOMPANYS 


Bill Gates, Paul Allen and Paul 
Maritz from Microsoft 


2 


a 


STOPICJJPPERS meeting 


Push Technology Meeting 




b 


STOPICJJPPERS mtg 


Push Technology Mtg 




c 


STOPICJJPPERS demo 


Push Technology demo 




d 


STOPICJJPPERS interview 


Push Technology interview 




e 


STOPIC_UPPERS presentation 


Push Technology presentation 




f 


STOPIC.UPPERS visit 


Push Technology visit 




g 


STOPICJJPPERS briefing 


Push Technology briefing 




h 


STOPICJJPPERS discussion 


Push Technology discussion 




i 


STOPICJJPPERS workshop 


Push Technology workshop 



-16- 



■ 



WO 00/28413 



PCI7US99/26729 





i 
\ 


$TOPIC_UPPER$ prep 


Push Technology prep 






STOPIC UPPERS review 


Push Teehnokviv rpviflw 




| 


$TOPIC_UPPER$ lunch 


Push Teehnolnnv lunch 




m 


STOPIC UPPERS Dfoiect 


Push Tpf+jnnlrtfiv nrntftrt 






$TOPIC_UPPER$ projects 


Push Tprhnoloov nmiftrts 


3 


3 


SCOMPANYS corporation 


Intel Co monition 




b 


SCOMPANYS corp. 


IBM Com 




c 


SCOMPANYS systems 


Cisco Systems 






SCOMPANYS limited 


IRM limitpd 




e 


SCOMPANYS ltd 


IBM ltd 


A 
*» 


3 


ahruit STOPIC Al 1 4 


MDoui inieiiigeni agems lecnnoiogy 




k 
D 


riicn ice tTHPlP Al 1 1 


uiscuss inieiiigeni agems 

t<v*hnnln/iu 

iGUlIIUIlAjj 




C 


show$TOPIC_ALL$ 


Show the client our intelligent 
agents technology 




d 


re: STOPIC J\LLS 


re: intelligent agents technology 




e 


review $ i Ur io_all* 


Review intelligent agents technology 




f 


agenda 


The agenda is as follows: 
-clean up 
-clean up 
-clean up 




9 


agenda: $TOPIC_ALLS 


Agenda: 

-demo client intelligent agents 

technology. 

—demo ©commerce. 


c. 


d 




(vieei w/joe uaner or Anoersen 

fVinciilKnn 
louiuiiy 






w/SPEOPLES from SCOMPANYS 


MpAf u// Irift f^artor frnm AnHnrcon 
ivicci rft jut? Vsaiici iiuiii miuciocii 

Consul tin n 


6 


a 


w/SCOMPANYS oer SPEOPLES 


Talk w/lntpJ npr lacnn Fn«ttpr 


7 


a 


AtSTIMES 


at 3 OOnm 

OX WaW^il II 




b 


Around STIMES 


Amunri 1*00 nm 


8 


a 


AtSLOCATIONS 


At LuLu's resturant 




b 


In SLOCATIONS 


in Santa Clara 


9 


a 


Per SPEOPLES 


per Susan Butler 


10 


a 


callw/SPEOPLES 


Conf call w/John Smith 




B 


call with SPEOPLES 


Conf call with John Smith 
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11 


A 


prep for $TOPIC_ALL$ 


Prep for London meeting 




B 


preparation for STOPIC _ALL$ 


Preparation for London meeting 



Figure 4 is a detailed flowchart of pattern matching in accordance with a preferred embodiment. Processing commences at 
function block 400 where the main program invokes the pattern matching application and passes control to function block 410 to 
commence the pattern match processing. Then, at function block 420, the wrapper function loops through to process each 
pattern which includes determining if a part of the text string can be bound to a pattern as shown in function block 430. Then, at 
function block 440. various placeholders are bound to values if they exist, and in function block 441 , a list of names separated by 
punctuation are bound, and at function block 442 a full name is processed by finding two capitalized words as a full name and 
grabbing the next letter after a space after a word to determine if it is capitalized. Then, at function block 443, time is parsed out 
of the string in an appropriate manner and the next word after a blank space in function block 444. Then, at function btock 445, 
the continuous phrases of capitalized words such as company, topic or location are bound and in function block 448, the next 
word after the blank is obtained for further processing in accordance with a preferred embodiment. Following the match meeting 
field processing, function block 450 is utilized to loacte an indicator which is the head of a pattern, the next word after the blank 
is obtained as shown in function block 452 and the word is checked to determine if the word is an indicator as shown in function 
block 454. Then, at function block 460, the string is parsed to locate an indicator which is not at the end of the pattern and the 
next word after unnecessary white space such as that following a line feed or a carriage return is processed as shown in function 
block 462 and the word is analyzed to determine if it is an indicator as shown in function block 464. Then, in function btock 470. 
the temporary record is reset to the null set to prepare it for processing the next string and at function btock 480. the meeting 
record is updated and at function block 482 a check is performed to determine if an entry is already made to the meeting record 
before parsing the meeting record again. 

USING THE IDENTIFIED MEETING FIELDS 

Now that we have identified fields within the meeting text which we consider important, there are quite a few things we can do 
with it. One of the most important applications of pattern matching is of course to improve the query we construct which 
eventually gets submitted to Alta Vista and News Page. There are also a lot of other options and enhancements which exploit 
the results of pattern matching that we can add to BF. These other options will be described in the next section. The goal of this 
section is to give the reader a good sense of how the results obtained from pattern matching can be used to help us obtain better 
search results. 

Figure 5 is a flowchart of the detailed processing for preparing a query and obtaining information from the Internet in accordance 
with a preferred embodiment. Processing commences at function block 500 and immediately flows to function block 510 to 
process the wrapper functionality to prepare for an Internet search utilizing a web search engine. If the search is to utilize the 
Alta Vista search engine, then at function block 530. the system takes information from the meeting record and forms a query in 
function blocks 540 to 560 for submittal to the search engine. If the search is to utilize the NewsPage search engine, then at 
function btock 520, the system takes information from the meeting record and forms a query in function blocks 521 to 528, 
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Alta Vista Search Engine 

The strength of the Alta Vista search engine is that it provides enhanced flexibility. Using its advance query method, one can 
construct alt sorts of Boolean queries and rank the search however you want. However, one of the biggest drawbacks with Alta 
Vista is that it is not very good at handling a large query and is likely to give back irrelevant results. If we can identify the topic 
and the company within a meeting text, we can form a pretty short but comprehensive query which will hopefully yield better 
results. We also want to focus on the topics found. It may not be of much merit to the user to find out info about a company 
especially if the user already knows the company well and has had numerous meetings with them. It's the topics they want to 
research on. 

News Page Search Engine 

The strength of the News Page search engine is that it does a great job searching for the most recent news if you are able to 
give it a valid company name. Therefore when we submit a query to the news page web site, we send whatever company name 
we can identify and only if we cannot find one do we use the topics found to form a query. If neither one is found, then no search 
is performed. The algorithmn utilized to form the query to submit to Alta Vista is illustrated in Figure 7. The algorithmn that we 
will use to form the query to submit to News Page is illustrated in Figure 8. 

The following table describes in detail each function in accordance with a preferred embodiment. The order in which functions 
appear mimics the process flow as closely as possible. When there are situations in which a function is called several times, this 
function will be listed after the first function which calls it and its description is not duplicated after every subsequent function 
which calls it 



Procedure Name 


Type 


Called By 


Description 


Main 


Public Sub 


None 


This is the main function where the 


(BF.Main) 






program first launches. It initializes BF 
with the appropriate parameters(e.g. 
Internet time-out, stoplist...) and calls 
GoBF to launch the main part of the 
program. 


ProcessComman 


Private Sub 


Main 


This function parses the command 


dLine 






line. It assumes that the delimiter 


(BF.Main) 






indicating the beginning of input from 
Munin is stored in the constant 
CMD_SEPARATOR. 


CreateStopList 


Private 


Main 


This function sets up a stop list for 


(BF.Main) 


Function 




future use to parse out unwanted 
words from the meeting text. 
There are commas on each side of 
each word to enable straight checking. 


CreatePatterns 


Public Sub 


Main 


This procedure is called once when BF 


(BF.PattemMatch 






is first initialized to create all the 
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Procedure Name 


Type 


Called 3y 


Description j 


) 






potential patterns that portions of the 








meeting text can bind to. A pattern can 








contain however many elements as 








needed. There are 








two types of elements. The first type 








of elements are indicators. These are 








real words which delimit the potential 








of a meeting field (eg company) to 








follow. Most of these indicators are 








stop words as expected because 








stop words are words usually common 








to all meeting text so it makes sense 








they form patterns. The second type of 








elements are special strings which 








represent placeholders. 








A placeholder is always in the form of 








$*$ where * can be either PEOPLE, 








COMPANY, TOPICJJPPER, 








TIME.LOCATION or TOPIC_ALL A 








pattern can begin with either one of the 








two types of elements and can be 








however long, involving however any 








number/type of elements. This 








procedure dynamically creates a new 








pattern record for 








each pattern in the table and it also 








dynamically creates new 








tAPattemElements for each element 








within a pattern. In addition, there is 








the concept of being able to substitute 








indicators within a pattern. For 
















$COMPANY$ is similar to the pattern 








$PEOPLE$ from $COMPANY$. 'from' 








is a substitute for p of . Our structure 








should be able to express such a need 








for substitution. 
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Type 


Called By 


Description | 


GoBF 


Public Sub 


Main 


This is a wrapper procedurer that calls 


(BF.Matn) 






both the parsing and the searching 








subroutines of the 








BF. It is also responsible for sending 








data back to Munin. 


ParseMeetingTex 


Public 


GoBackGroundFinder 


This function takes the initial meeting 


t 


Function 




text and identifies the usertD of the 


(BFParse) 






record as well as other parts of the 








meeting text including the title, body, 








participant list location and time. In 








addition, we call a helper function 








ProcessStopUst to eliminate all the 








unwanted words from the original 








meeting title and meeting body so that 








only keywords are left. The information 








parsed out is stored in the 








MeetingRecord structure. Note that 








this function does no error checking 








and for the most time assumes that the 








meeting text string is correctly 








formatted by Munin. 








The important variable is thisMeeting 








Record is the temp holder for all info 








regarding current meeting. If s 








eventually returned to caller. 


FormatDeiimitatio 


Private 


ParseMeetingTex!, 


There are 4 ways in which the 


n 




DetermineNumWords, 


delimiters can be placed. We take care 


(BF.Paree) 




GetAWordFromString 


of all these cases by reducing them 








down to Case 4 in which there are no 








delimiters around but only between 








fields in a string(e.g. A::B::C) 


DetermineNumW 


Public 


rarseMeeung 


ThiQ fiinrtinn*; riptprminfis how manv 


ords 


Function 


Text. ProcessStop 


words there are in a string 


(BF.Parse) 




Ust 


(stlnEvalString) The function assumes 








that each word is separated by a 








designated separator as specified in 








stSeparator. The return type is an 
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integer that indicates how many words 








have been found assuming each word 








in the string is separated by 








stSeparator. This function is always 








used along with GetAWordFromString 








and should be called before calling 








GetAWordFrom String. 


GetAWordFromSt 


Public 


ParseMeeting Text, 


This function extracts the ith word of 


ring 


Function 


ProcessStop 


the string(stlnEvalString) assuming 


(BFParse) 




List 


that each word in the string is 








separated by a designated 








separator contained in the variable 








stSeparator. 








In most cases, use this function with 








DetermineNumWords. The function 








returns the wanted word. This function 








checks to make sure that ilnWordNum 








is within bounds so that i 








is not greater than the total number of 








words in string or less than/equal to 








zero. If it is out of bounds, we return 








empty string to indicate we canl get 








anything. We try to make sure this 








doesn't happen by calling 








DetermineNumWords first. 


ParseAndCleanP 


Private 


ParseMeetingText 


This function first grabs the word and 


hrase 


Function 




send it to CleanWord in order strip 


(BFParse) 






the stuff that nobody wants. There are 








things in parseWord that will kill 








the word, so we will need a method of 








looping through the body and rejecting 








woros wiinoui Killing me wnoie uincuon 








i guess keep CleanWord and check a 








return value 








ok, now 1 have a word so 1 need to 








send it down the parse chain. This 








chain goes 
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ParseClean Phrase -> Clean Word -> 
EvaluateWord. If the word gets through 
the 

entire chain without being killed, it will 
be added at the end to our keyword 
string. 

first would be the function that checks 
for V as a delimiter and extracts the 
parts of that. This 1 will call 
'StitchFace" (Denise is more norma! 
and calls it GetAWordFromString) 
if this finds words, then each of these 
will be sent, in turn, down the chain. If 
these get through the entire chain 
without being added or kilted then they 
wilt be 

added rather than tossed. 


FindMtn 
(BF.Parse) 


Private 
Function 


ParseAndCleanPhrase 


This function takes in 6 input values 
and evaluates to see what the 
minimum non 

zero value is. It first creates an array 
as a holder so that we can sort the five 
input values in ascending order. Thus 
the minimum value will be the first non 
zero value element of the array. If we 
go through entire array without finding 
a non zero value, we know that there 
is an error and we exit the function. 


CteanWord 
(BF.Parse) 


Private 
Function 


ParseAndCleanPhrase 


This function tries to clean up a word in 
a meeting text. It first of all determines 
if the string is of a valid length. It then 
passes it through a series of tests to 
see it is dean and when needed, it will 
edit the word and strip unnecessary 
characters off of it. Such tests 
includes getting rid of file extensions, 
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Called By 


Description 








non chars, numbers etc. 


EvaluateWord 


Private 


ParseAndCleanPhrase 


This function tests to see if this word is 


(BF.Parse) 


Function 




in the stop list so it can determine 
whether to eliminate the word from the 
original meeting text. If a word is not in 
the stoplist, it should stay around as a 
keyword and this function exits 
beautifully with no errors. However, if 
the words is a stopword, an error must 
be returned. We must properly delimit 
the input test string so we don't 
accidentally retrieve sub strings. 


GoPattemMatch 


Public Sub 


GoBF 


This procedure is called when our 


(BF.PattefnMatch 






QueryMethod is set to complex query 


) 






meaning we do want to do all the 
pattern matching stuff.lt *s a simple 
wrapper function which initializes some 
arrays and then invokes pattern 
matching on the title and the body. 


MatchPattems 


Public Sub 


GoPattem Match 


This procedure loops through every 


(BFPatternMatch 
) 






pattern in the pattern table and tries to 
identify different fields within a meeting 
text specified by stnEvalString. For 
debugging purposes it also 
tries to tabulate how many times a 
certain pattern was triggered and 
stores it in gTabulateMatches to see 
whichp pattern fired the most. 
gTabulateMatches is stored as a 
global because we want to be able to 
run a batch file of 40 or 50 test strings 
and still be able to know how often a 
pattern was triggered. 


MatchAPattern 


Private 


MatchPattems 


This function goes through each 


(BF.PattemMatch 


Function 




element in the current pattern. It first 


) 






evaluates to determine whether 
element is a placeholder or an 
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Description J 








indicator. If it is a placeholder, men n 
will try to bind the placeholder with 
some value. If it is an indicator, then 
we try to locate it There is a trick 
however. Depending on whether we 
are at current element is the head of 
the pattern or 

not we want to take different actions. If 
we are at the head, we want to look for 
the indicator or the placeholder. If we 
can't find it then we know that the 
current pattern doesn't exist and we 
quit However, if it is not the head, then 
we continue looking, because there 
may still be a head somewhere. We 
retry in this case. 


MatchMeetingFiel 
d 

(BF.PattemMatch 
) 


Private 
Function 


MatchAPattem 


This function uses a big switch 
statement to first determine what kind 
of placeholder we are talking about 
and depending on what type of 
placeholder, we have specific 
requirements 

and different binding criteria as 
specified in the subsequent functions 
called such as BindNames, BindTime 
etc. If binding is successful we add it to 
our guessing record. 


BindNames 
(BF.PattemMatch 

) 


Private 
Function 


MatchMeetingField 


In this function, we try to match names 
to the corresponding placeholder 
$PEOPLE$. Names are defined as 
any consecutive two words which are 

CapildtlZeu. WO dloU wiidi \\J icuicyo a 

series of names which are connected 
by and , or & so we look until we donl 
see any of these 3 separators 
anymore. Note that we don 't want to 
bind single word names because it is 
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probably 

too genera) anyway so we donl want 
to produce broad but irrelevant results. 
This function calls BindAFullName 
which binds one name so in a since 
BindNames collects all the results from 
BindAFullName 


BindAFullName 
(BF.PattemMatch 

) 


Private 
Function 


BindNames 


This function tries to bind a full name. 
If the $PEOPLE$ placeholder is not 
the head of the pattern, we know that it 
has to come right at the beginning of 
the test string because we Ve been 
deleting stuff off the head of the string 
all along. 

If it is the head, we search until we 
find something that looks like a full 
name. If we can't find it, then there's no 
such pattern in the text entirely and we 
quit entirely from this pattern. This 
should eventually return us to the next 
pattern in MatchPattems. 


GetNextWordAfte 

rWhiteSpace 

(BF.PattemMatch 

) 


Private 
Function 


BindAFull 
Name, BindTime, 
BindCompanyTopicLo 
c 


This function grabs the next word in a 
test string. It looks for the next word 
after white spaces, @ or /. The word is 
defined to end when we encounter 
another one of these white spaces or 
separators. 


BindTime 
(BF.PattemMatch 

) 


Private 
Function 


MatchMeetingField 


Get the immediate next word and see 
if it looks like a time pattern. If so weVe 
found a time and so we want to add it 
to the record. We probably should add 
more ome pauerns. dui peopie uun i 
seem to like to enter the time in their 
titles these days especially since we 
now have tools like OutLook. 


BindCompanyTop 
icLoc 


Private 
Function 


MatchMeetingField 


This function finds a continuous 
capitalized string and binds it to 
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(BFPattemMatch 






stMatch which is passed by reference 
from MatehMeetingField. Acontinous 
capitalized string is a sequence of 
capitalized words which are not 
interrupted 

by things like . . etc. There's probably 
more stuff we can add to the list of 
interruptions. 


LocatePattemHe 
ad 

(BFPattemMatch 
) 


Private 
Function 


MatchAPattem 


This function tries to locate an element 
which is an indicator. Note that this 
indicator SHOULD BE AT THE HEAD 
of the pattern otherwise it would have 
gone to the function Locatetndicator 
instead. Therefore, we keep on 
grabbing the next word until either 
there's no word for us to grab (quit) or 
if we find one of the indicators we are 
looking for. 


ContainlnArray 
(BFPattemMatch 

) 


Private 
Function 


LocatePattem 
Head, Locatelndicator 


• This function is really simple. It loops 
through ail the elements in the array 

• to find a matching string. 


Locateindicator 
(BFPattemMatch 

) 


Private 
Function 


MatchAPattem 


This function tries to locate an element 
which is an indicator. Note that this 
indicator is NOT at the head of the 
pattern otherwise it would have gone 
to LocatePatternHead instead. 
Because of this, if our pattern is to be 
satisfied, the next word we grab HAS 
to be the indicator or else we would 
have failed. Thus we only grab one 
word, test to see if it is a valid indicator 
and then return result. 


InitializeGuesses 
Record 

(BFPattemMatch 
) 


Private Sub 


MatchAPattem 


This function reinitializes our 
temporary test structure because we 
have already transfered the info to the 
permanent structure, we can 
reinitialize it so they each have one 
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element 


AddToMeettngRe 


Private Sub 


MatchAPattern 


This function is only called when we 


cord 






know that the information stored in 


(BF.PattemMatch 






UnCurrGuesses is valid meaning that it 


) 






represents legitamate guesses of 








meeting fields ready to be stored in the 








permanent record.tlnMeetingRecord. 








We check to make sure that we do not 








store duplicates and we also what to 








clean up what we want to store so that 








there's no cluttered crap such as 








punctuations, etc. The reason why we 








don't clean up until now is to save time. 








We don't waste resources calling 








ParseAndCleanPhrase until we know 








for sure that we are going to add it 








permanently. 


NoDuplicateEntry 


Private 


AddToMeetingRecord 


This function loops through each 


(BF.PattemMatch 


Function 




element in the array to make sure that 


) 






the test string aString is not the same 








as any of the strings already stored 








in the array. Slightly different from 








ContainlnArray. 


Search AltaVista 


Public 


GoBackGroundFinder 


This function prepares a query to be 


(BF.Search) 


Function 




submited to AltaVista Search engine. It 








submits it and then parses the 








returning result in the appropriate 








format containing the title, URL and 








body/summary of each story retrieved. 








The number of stories retrieved is 








specified by the constant 








MUM AV QTHRIFQ 








Important variables include 








stURLAItaVista used to store query to 








submit stResultHTML used to store 








html from page specified by 








stURLAltaVista, 
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Oescnption 


ConstructAltaVist 


Private 


SearchAitaVtsta 


This function constructs the lira, string 


aURL 


Function 




for the alta vista search engine using 


(BF.Search) 






the advanced query search mode. It 








memoes me Keyworos to oe usee, irte 








language and how we want to rank the 








search. Depending on whether we 








want to use the results of our pattern 








matching unit we construct our query 








differently. 


ConstructSimpIeK 


Private 


ConstructAltavlstaURI. 


This function marches down the list of 


eyWord 


Function 


ConstructNewsPagell 


keywords stored in the stTitleKWor 


(BF. Search) 




Dl 

KL 


stDOdyKW news or tne input meeting 








record and links them up into one 








string with each keyword separated by 








a connector as determined by the input 








variable stlnConnector. Returns this 








newly constructed string. 


ConstructComple 


Private 


ConstructAltavlstaURL 


This function constructs the keywords 


xAVKeyWord 


Function 




to be send to the AltaVista site. Unlike 


(BF.Search) 






ConstructSimpleKeyWord which simply 








takes all the keywords from the title to 








form the query, this function will look at 








the results of BF 's pattern matching 








process and see if we are able to 








identify any specific company names 








or topics for constructing 








the queries. Query will include 








company and topic identified and 








default to simple query if we cannot 








identify either company or topic. 


JcHnWith Connect 


Private 


ConstructComplexAVK 


This function simply replaces the 




Punrtinn 


ey 


opavCol/ClWccll Ule WUlUb Wt U III 1 Ulc 


(BF.Search) 




Word, 


string with a connector which is 






ConstructComplexNP 


specified by the input. 






Key 








Word, 








RefineWith 
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Descnption | 






Rank 




RefineWithDate 


Private 


ConstructAltavlstaURL 


This function constructs the date 


(NOT CALLED 


Function 




portion of the alta vista query and 


AT THE 






returns this portion of the URL as a 


MOMENT) 






string, it makes sure that alta vista 


(BF.Search) 






searches for articles within the past 
PAST.NDAYS. 


RefineWithRank 


Private 


ConstrudAItaVistaURL 


This function constructs the string 


(BF.Search) 


Function 




needed to passed to Altavista in order 
to rank an advanced query search. If 
we are constructing the simple query 
we will take in all the keywords from 
the title. For the complex query, we will 
take in words from company and topic, 
much the same way we formed the 
query in 

ConstructComplexAVKeyWord. 


IdentifyBlock 


Public 


SearchAitaVista, 


This function extracts the block within 


(BF.Parse) 


Function 


SearchNewsPage 


a string marked by the beginning and 
the ending tag given as inputs starting 
at a certain location(iStart). The block 
retrieved does not include the tags 
themselves. If the block cannot be 
identified with the specified delimiters, 
we return unsuccessful through the 
parameter iReturnSuocess passed to 
use by reference. The return type is 
the block retrieved. 


IsOpenURLError 


Public 


Search AltaVista.Searc 


This function determines whether the 


(BF.Error) 


Function 


hNewsPage 


error encountered is that of a timeout 
error. It restores the mouse to default 
arrow ana inen reiums uue n u i» a 
time out or false otherwise. 


SearchNewsPage 


Public 


GoBackGroundFinder 


This function prepares a query to be 


(BF.Search) 


Function 




submited to NewsPage Search 
engine. It submits it and then parses 
the returning result in the appropriate 
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format containing me one, ukl ana 
body/summary of each story retrieved. 
The number of stories retrieved is 
specified by the constant 
UM_NP_STORIES 


ConstruclNewsPa 

geURL 

(BF.Search) 


Private 
Function 


SearchNewsPage 


This function constructs the URL to 
send to the NewsPage site. It uses the 
information contained in the input 
meeting record to determine what 
keywords to use. Also depending 
whether we want simple or complex 
query, we call diffent functions to form 
strings. 


ConstructComple 

xNPKeyWord 

(BF.Search) 


Private 
Function 


ConstructNewsPageU 
RL 


This function constructs the keywords 
to be send to the NewsPage site. 
UnlikeConstructKeyWordString which 
simply takes all the keywords from the 
title to form the query, this function will 
look at the results of BF *s pattern 
matching process and see if we are 
able to identify any specific company 
names or topics for constructing 
the queries. Since newspage works 
best when we have a company name, 
we 11 use only the company name and 
only if there is no company will we use 
topic. 


ConstructOverall 

Result 

(BF.Main) 


Private 
Function 


GoBackGroundFinder 


This function takes in as input an array 
of strings (stlnStories) and a 
MeetingRecord which stores the 
information for the current meeting. 
Each element in the array stores the 
stories retrieved from each information 
source. The function simply constructs 
the appropriate output to send to 
Munin including a return message type 
to let Munin know that it is the BF 
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responding and also the original 
userjd and meeting title so Munin 
knows which meeting BF is talking 
about 


ConnectAndTran 
sfefTo 
Munin 
(BF.Main) 


Public Sub 


GoBackGroundFinder 


This function allows Background 
Finder to connect to Munin and 
eventually transport information to 
Munin. We will be using the UDP 
protocol instead of the TCP protocol so 

Ufa havto tf\ cot i in Hto romnto hrnct anH 
Wc MaVtJ lu ocl U\) Ulc iciHUlc iiuai aiiu 

port correctly. We use a global string to 
store gResutt Overall because 
although it is unecessary with UDP, it 
is needed with TCP and if we ever 
switch back don't want to change code. 


DisconnectFrom 
Munin And 
Quit 

(BF.Main) 


Public Sub 





Figure 6 is a flowchart of the actual code utilized to prepare and submit searches to the Alta Vista and Newspage search 
engines in accordance with a preferred embodiment. Processing commences at function block 610 where a command tine is 
utilized to update a calendar entry with specific calendar information. The message is next posted in accordance with function 
block 620 and a meeting record is created to store the current meeting information in accordance with function block 630. Then, 
in function block 640 the query is submitted to the Alta Vista search engine and in function block 650. the query is submitted to 
the Newspage search engine. When a message is returned from the search engine, it is stored in a results data structure as 
shown in function block 660 and the information is processed and stored in summary form in a file for use in preparation for the 
meeting as detailed in function block 670. 

Figure 7 provides more detail on creating the query in accordance with a preferred embodiment. Processing commences at 
function block 710 where the meeting record is parsed to obtain potential companies, people, topics, location and a time. Then, 
in function block 720, at least one topic is identified and in function block 720, at least one company name is identified and finally 
in function block 740. a decision is made on what material to transmit to the file for ultimate consumption by the user. 

Figure 8 is a variation on the query theme presented in Figure 7. A meeting record is parsed in function block 800, a company is 
identified in function block 820. a topic is identified in function block 830 and finally in function block B40 the topic and or the 
company is utilized in formulating the query. 
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Alternative embodiments for adding various specific features for specific user requirements are discussed below. 

Enhance Target Rate for Pattern Matching 

To increase BPs performance, more patterns/pattern groups are added to the procedure XreatePattems/ The existing code 
for declaring patterns can be used as a template for future patterns. Because everything is stored as dynamic arrays, it is 
convenient to reuse code by cutting and pasting. The functions BindName, BindTime, BindCompanyLocTopic which are 
responsible for associating a value with a placeholder can be enhanced. The enhancement is realized by increasing the set of 
criteria for binding a certain meeting field in order to increase the number of binding values. For example, BindTime currently 
accepts and binds all values in the form of MM or #:##. To increase the times we can bind, we may want BindT me to also 
accept the numbers 1 to 12 followed by the more aesthetic time terminology 'o'clock.* Vocabulary based recognition algorithms 
and assigning an accuracy rate to each guess BF makes allowing only guesses which meet a certain threshold to be valid. 

Depending on what location the system identifies through pattern matching or alternatively depending on what location the user 
indicates as the meeting place, a system in accordance with a preferred embodiment suggests a plurality of fine restaurants 
whenever it detects the words lunch/dinner/breakfast We can also use a site like company finder to confirm what we got is 
indeed a company name or if there is no company name that pattern matching can identify, we can use a company finder web 
site as a "dictionary 1 * for us to determine whether certain capitalized words represent a company name. We can even display 
stock prices and breaking news for a company that we have identified. 
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Wireless Bargain Identification in Accordance With A Preferred Embodiment 

Figure 9 is a flow diagram that depicts the hardware and logical now of control for a device and a software system designed to 
allow Web-based comparison shopping in conventional, physical. non-Web retail environments. A wireless phone or similar 
handheld wireless device 920 with Internet Protocol capability is combined with a miniature barcode reader 910 (installed either 
inside the phone or on a short cable) and used to scan the Universal Product Code (UPC) bar code on a book or other product 
900. The wireless device 920 transmits the bar code via an antennae 930 to the Pocket BargainFinder Service Module (running 
on a Web server) 940, which converts it to (in the case of books) its International Standard Book Number or (in the case of other 
products) whatever identifier is appropriate. The Service Module then contacts the appropriate third-party Web site(s) to find 
price, shipping and availability information on the product from various Web suppliers 950. This information is formatted and 
displayed on the hand-held device's screen. The IP wireless phone or other hand held device 920 utitizes a wireless modem 
such as a Ricochet SE Wireless Modem from Metricom. Utilizing this device, a user can hang out in a coffee shop with a 
portable computer perched on a rickety little table, with a latte sloshing dangerously dose to the keyboard, and access the 
Internet at speeds rivaling direct connect via a telephone line. 

The tounce Ricochet SE Wireless Modem is about as large as a pack of cigarettes and setup is extremely simple, simply attach 
the modem to the back of your portable's screen with the included piece of Velcro, plug the cable into the serial port, flip up the 
stubby antenna, and transmit Software setup is equally easy: a straightforward installer adds the Ricochet modem drivers and 
places the connection icon on your desktop. The functional aspects of the modem are identical to that of a traditional telephone 
modem. 

Of course, wireless performance isn't nearly as reliable as a traditional dial-up phone connection. We were able to get strong 
connections in several San Francisco locations as long as we stayed near the windows. But inside CNETs all-brick 
headquarters, the Ricochet couldn't connect at all. When you do get online, performance of up to 28.8 kbps is available with 
graceful degradation to slower speeds. But even the slower speeds didn't disappoint. Compared to the alternative-connecting 
via a cellular modem-the Ricochet is much faster, more reliable, and less expensive to use. Naturally, the SE Wireless is battery 
powered. The modem has continuous battery life of up to 12 hours. And in accordance with a preferred embodiment, we ran 
down our portable computer's dual cells before the Ricochet started to fade. 

Thus, utilizing the wireless modem, a user may utilize the web server software 940 to identify the right product 950 and then use 
an appropriate device's key(s) to select a supplier and place an order in accordance with a preferred embodiment. The 
BargainFinder Service Module then consummates the order with the appropriate third-party Web supplier 960. 

mySttel Personal Web Site & Intentions Value Network Prototype 

mySitel is a high-impact. Internet-based application in accordance with a preferred embodiment that is focused on the theme of 

delivering services and providing a personalized experience for each customer via a personal web site in a buyer-centric world. 

The services are intuitively organized around satisfying customer intentions - fundamental life needs or objectives that require 
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extensive planning decisions, and coordination across several dimensions, such as financial planning, healthcare, personal and 
professional development, family life, and other concerns. Each member owns and maintains his own profile, enabling him to 
create and browse content in the system targeted specifically at him. From the time a demand for products or services is 
entered, to the completion of payment, intelligent agents are utilized to conduct research, execute transactions and provide 
advice. By using advanced profiling and filtering, the intelligent agents learn about the user, improving the services they deliver. 
Customer intentions include Managing Daily Logistics (e.g.. email, calendar, contacts, to-oo list bill payment, shopping, and 
travel planning); and Moving to a New Community (e.g.. finding a place to live, moving household possessions, getting travel 
and shipping insurance coverage, notifying business and personal contacts, learning about the new community). From a 
consumer standpoint. mySite! provides a central location where a user can access relevant products and services and 
accomplish daily tasks with ultimate ease and convenience. 

From a business standpoint. mySte! represents a value-added and innovative way to effectively attract, service, and retain 
customers. Intention value networks allow a user to enter through a personated site and. and with the assistance of a teaming, 
intelligent agent seamlessly interact with network participants. An intention value network in accordance with a preferred 
embodiment provides superior value. It provides twenty four hour a day. seven days a week access to customized information, 
advice and products. The information is personalized so that each member views content that is highly customized to assure 
relevance to the required target user. 

Egocentric Interface 

An Egocentric Interface is a user interlace crafted to satisfy a particular user's needs, preferences and current context It utilizes 
the user's personal information that is stored in a central profile database to customize the interface. The user can set security 
permissions on and preferences for interface elements and content. The content integrated into the Egocentric Interface is 
customized with related information about the user. When displaying content the Egocentric Interface will include the 
relationship between that content and the user in a way that demonstrates how the content relates to the user. For instance, 
when displaying information about an upcoming ski trip the user has signed up for. the interface will include information about 
events from the user's personal calendar and contact list, such as other people who will be in the area during the ski trip. This 
serves to put the new piece of information into a context familiar to the individual user. 

Figure 10A describes the Intention Value Network Architecture implementation for the World Wide Web. For simplification 
purposes, this diagram ignores the complexity pertaining to security, scalability and privacy. The customer can access the 
Intention Value Network with any Internet web browser 1010. such as Netscape Navigator or Microsoft Internet Explorer, running 
on a personal computer connected to the Internet or a Personal Digital Assistant with wireless capability. See Figure 17 for a 
more detailed description of the multiple methods for accessing an Intention Value Network. The customer accesses the 
Intention Value Network through the unique name or IP address associated with the Integrator's Web Server 1020. The 
Integrator creates the Intention Value Network using a combination of resources, such as the Intention Database 1030. the 
Content Database 1040. the Supplier Profile Database 1050. and the Customer Profile Database 1060. 

The Intention Database 1030 stores all of the information about the structure of the intention and the types of products and 
services needed to fulfill the intention. Information in this database includes intention steps, areas of interest layout templates 
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and personalization templates. The Content Database 1040 stores all of the information related to the intention, such as advice, 
referral information, personalized content, satisfaction ratings, product ratings and progress reports. 

The Supplier Profile Database 1050 contains information about the product and service providers integrated Into the intention. 
The information contained in this database provides a link between the intention framework and the suppliers. It includes 
product lists, features and descriptions, and addresses of the suppliers' product web sites. The Customer Profile Database 1060 
contains personal information about the customers, such as name, address, social security number and credit card information, 
personal preferences, behavioral information, history, and web site layout preferences. The Supplier's Web Server 1070 
provides access to all of the supplier's databases necessary to provide information and transactional support to the customer. 

The Product Information Database 1080 stores all product-related information, such as features, availability and pricing. The 
Product Order Database 1090 stores all customer orders. The interface to this database may be through an Enterprise 
Resource Planning application offered by SAP, Baan, Oracle or others, or it may be accessible directly through the Supplier's 
Web Server or application server. The Customer Information Database 1091 stores all of the customer information that the 
supplier needs to complete a transaction or maintain customer records. 

Figure 1 0B is a flowchart providing the logic utilized to create a web page within the Egocentric Interface. The environment 
assumes a web server and a web browser connected through a TCP/IP network, such as over the public Internet or a private 
Intranet. Possible web servers could include Microsoft Internet Information Server, Netscape Enterprise Server or Apache. 
Possible web browsers include Microsoft Internet Explorer or Netscape Navigator. The client (i.e. web browser) makes a 
request 1001 to the server (i.e. web server) for a particular web page. This is usually accomplished by a user clicking on a 
button or a link within a web page. The web server gets the layout and content preferences 1002 for that particular user, with the 
request to the database keyed off of a unique user id stored in the client (i.e. web browser) and the User profile database 1003. 
The web server then retrieves the content 1004 for the page that has been requested from the content database 1005. Trie 
relevant user-centric content, such as calendar, email, contact list, and task list items are then retrieved 1006. (See Figure 11 
for a more detailed description of this process.) The query to the database utilizes the user content preferences stored as part of 
the user profile in the User profile database 1003 to filter the content that is returned. The content that is returned is then 
formatted into a web page 1007 according to the layout preferences defined in the user profile. The web page is then returned 
to the client and displayed to the user 1008. 

Figure 11 describes the process of retrieving user-centric content to add to a web page. This process describes 1006 in Figure 
1 0B in a more detailed fashion. It assumes that the server already has obtained the user profile and the existing content that is 
going to be integrated into this page. The server parses 11 10 the filtered content, looking for instances of events, contact names 
and email addresses. If any of these are found, they are tagged and stored in a temporary holding space. Then, the server tries 
to find any user-centric content 1120 stored in various databases. This involves matching the tagged items in the temporary 
storage space with calendar items 1130 in the Calendar Database 1140; email items 1115 in the Email Database 1114; contact 
items 1117 in the Contact Database 1168; task list items 1119 in the Task List Database 1118; and news items 1121 in the 
News Database 1120. After retrieving any relevant user-centric content, it is compiled together and returned 1122. 
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User Persona 

The system allows the user to create a number of different personas that aggregate profile information into sets that are useful in 
different contexts. A user may create one persona when making purchases for his home. This persona may contain his home 
address and may indicate that this user is looking to find a good bargain when shopping. The same user may create a second 
persona that can be used when he is in a work context. This persona may store the user's work address and may indicate that 
the user prefers certain vendors or works for a certain company that has a discount program in place. When shopping for work- 
related items, the user may use this persona. A persona may also contain rules and restrictions. For instance, the work persona 
may restrict the user to making airline reservations with only one travel agent and utilizing booking rules set up by his employer. 

figure 12 describes the relationship between a user, his multiple personas and his multiple profiles. At the User Level is (he 
User Profile 1200. This profile describes the user and his account information. There is one unique record in the database for 
each user who has an account. Attached to each user are multiple Personas 1220, 1230 & 1240. These Personas are used to 
group multiple Profiles into useful contexts. For instance, consider a user who lives in San Francisco and works in Palo Alto, but 
has a mountain cabin in Lake Tahoe. He has three different contexts in which he might be accessing his site. One context is 
work-related. The other two are home-life related, but in different locations. The user can create a Persona for Work 1220. a 
Persona for Home 1230. and a Persona for his cabin home 1240. Each Persona references a different General Profile 1250, 
1260 and 1270 which contains the address for that location. Hence, there are three General Profiles. Each Persona also 
references one of two Travel Profiles. The user maintains a Work Travel Profile 1280 that contains all of the business rules 
I related to booking tickets and making reservations. This Profile may specify, for instance, that this person only travels in 
(Business or First Class and his preferred airline is United Airlines. The Work Persona references this Work Travel Profile. The 
user may also maintain a Home Travel Profile 1290 that specifies that he prefers to travel in coach and wants to find non- 
refundable fairs, since they are generally cheaper. Both the Persona for Home and the Persona for the cabin home point to the 
Home Travel Profile. 

Figure 13 describes the data model that supports the Persona concept. The user table 1310 contains a record for each user 
who has an account in the system. This table contains a usemame and a password 1320 as well as a unique identifier. Each 
user can have multiple Personas 1330, which act as containers for more specialized structures called Profiles 1340. Profiles 
contain the detailed personal information in Profile Field 1 350 records. Attached to each Profile are sets of Profile Restriction 
1360 records. These each contain a Name 1370 and a Rule 1380, which define the restriction. The Rule is in the form of a 
pattern like (if x then y). which allows the Rule to be restricted to certain uses. An example Profile Restriction would be the rule 
that dictates that the user cannot book a flight on a certain airline contained in the list. This Profile Restriction could be 
contained in the Travel- Profile of the "Work" Persona set up by the user's employer, for instance. Each Profile Field also 
contains a set of Permissions 1390 that are contained in that record. These permissions dictate who has what access rights to 
that particular Profile Field's information. 

Intention-Centric Interface 

Satisfying Customer Intentions, such as Planning for Retirement or Relocating requires a specialized interface. Customer 
Intentions require extensive planning and coordination across many areas, ranging from financial security, housing and 
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transportation to healthcare, persona! and professional development, and entertainment, among others. Satisfying Intentions 
requires a network of complementary businesses, working across industries, to help meet consumers' needs. 

An tntention-Cenmc Interface is a user interface designed to help the user manage personal Intentions. At any given point, the 
interface content is customized to show only content that relates to that particular Intention. The Intention-Centric Interface 
allows the user to manage the process of saUsfying that particular Intention. This involves a series of discrete steps and a set of 
content areas the user can access. At any point the user can also switch the interface to manage a different Intention, and this 
act will change the content of the interface to include only that content which is relevant to the satisfaction of the newly selected 
Intention. 

Figure 14 provides a detailed description of the data model needed to support an Intention-Centric Interface. Each User 
Persona 1410 (see Figure 13 for a more detailed description of the Persona data model.) has any number of active User 
Intentions 1420. Each active User Intention is given a Nickname 1430. which is the display name the user sees on the screen. 
Each active User Intention also contains a number of Data Fields 1440. which contain any user data collected throughout the 
interaction with the user. For instance. H the user had filled out a form on the screen and one of the fields was Social Security 
Number, the corresponding Data Field would contain Name = W 1450. Value = -999-99-9999' 1460. Each User Intention 
also keeps track of Intention Step 1470 completion status. The Completion 1480 field indicates whether the user has completed 
the step. Every User Intention is a user-specific version of a Generic Intention 1490. which is the default model for that Intention 
for all users. The Generic Intention is customized through Custom Rules 1411 and 1412 that are attached to the sub-steps in 
the Intention. These Custom Rules are patterns describing how the system will customize the Intention for each individual user 
using the individual user's profile information. 

Statistical Agent 

An agent keeps track of key statistics for each user. These statistics are used in a manner similar to the Tamagochi virtual 
reality pet toy to encourage certain behaviors from the user. The statistics that are recorded are frequency of login, frequency of 
rating of content such as news articles, and activity of agents, measured by the number of tasks which it performs in a certain 
period. This information is used by the system to emotionally appeal to the user to encourage certain behaviors. 

Rgure 15 describes the process for generating the page that displays the agent's current statistics. When the user requests the 
agent statistics page 1 510 with the client browser, the server retrieves the users' statistics 1520 from the users' profile database 
1530. The server then performs the mathematical calculations necessary to create a normalized set of statistics 1540. The 
server then retrieves the formulas 1550 from the content database 1560 that will be used to calculate the user-centric statistics. 
Graphs are then generated 1 570 using the generic formulas and that usef s statistics. These graphs are inserted into a template 
to create the statistics page 1580. This page is then returned to the user 1590. 

Personaiized Product Report Service 
The system provide Consumer Report-tike service that is customized for each user based on a user profile. The system records 
and provides ratings from users about product quality and desirability on a number of dimensions. The difference between this 
system and traditional product quality measurement services is that the ratings that come back to the users are personalized. 
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This service works by finding the people who have the closest match to the user's profile and have previously rated the product 
being asked for. Using this algorithm wifl help to ensure that the product reports sent back to the user only contain statistics from 
people who are similar to that user. 

Figure 16 describes the algorithm for determining the personalized product ratings for a user. When the user requests a product 
report 1610 for product X, the algorithm retrieves the profiles 1620 from the profile database 1630 (which includes product 
ratings) of those users who have previously rated that product. Then the system retrieves the default thresholds 1640 for the 
profile matching algorithm from the content database 1650. It then maps all of the short list of users along several dimensions 
specified in the profile matching algorithm 1660. The top n (specified previously as a threshold variable) nearest neighbors are 
then determined and a test is performed to decide if they are within distance y (also specified previously as a threshold variable) 
of the user's profile in the set 1670 using the results from the profile matching algorithm. If they are not within the threshold, then 
the threshold variables are relaxed 1680, and the test is run again. This processing is repeated until the test returns true. The 
product ratings from the smaller set of n nearest neighbors are then used to determine a number of product statistics 1690 along 
several dimensions. Those statistics are inserted into a product report template 1695 and returned to the user 1697 as a 
product report. 

Personal Profile and Services Ubiquity 
This system provides one central storage place for a person's profile. This storage place is a server available through the public 
Internet accessible by any device that is connected to the Internet and has appropriate access. Because of the ubiquitous 
accessibility of the profile, numerous access devices can be used to customize services for the user based on his profile. For 
example, a merchant's web site can use this profile to provide personalized content to the user. A Personal Digital Assistant 
(PDA) with Internet access can synchronize the person's calendar, email, contact list, task list and notes on the PDA with the 
version stored in the Internet site. This enables the person to only have to maintain one version of this data in order to have it 
available whenever it is needed and in whatever formats it is needed. 

Figure 17 presents the detailed logic associated with the many different methods for accessing this centrally stored profile. The 
profile database 1710 is the central storage place for the users' profile information. The profile gateway server 1720 receives all 
requests for profile information, whether from the user himself or merchants trying to provide a service to the user. The profile 
gateway server is responsible for ensuring that information is only given out when the profile owner specifically grants 
permission. Any device that can access the public Internet 1730 over TCP/IP (a standard network communications protocol) is 
able to request information from the profile database via intelligent HTTP requests. Consumers will be able to gain access to 
services from devices such as their televisions 1740, mobile phones, Smart Cards, gas meters, water meters, kitchen 
appliances, security systems, desktop computers, laptops, pocket organizers, PDAs, and their vehicles, among others. 
Likewise, merchants 1750 will be able to access those profiles (given permission from the consumer who owns each profile), 
and will be able to offer customized, personalized services to consumers because of this. 

One possible use of the ubiquitous profile is for a hotel chain. A consumer can carry a Smart Card that holds a digital certificate 

uniquely identifying him. This Smart Card's digital certificate has been issued by the system and it recorded his profile 

information into the profile database. The consumer brings this card into a hotel chain and checks in. The hotel employee 

swipes the Smart Card and the consumer enters his Pin number, unlocking the digital certificate. The certificate is sent to the 
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profile gateway server (using a secure transmission protocol) and is authenticated. The hotel is then given access to a certain 
part of the consumer's profile that he has previously specified. The hotel can then retrieve all of the consumer's billing 
information as well as preferences for hotel room, etc. The hotel can also access the consumer's movie and dining preferences 
and offer customized menus for both of them. The hotel can offer to send an email to the consumer's spouse letting him/her 
5 know the person checked into the hotel and is safe. All transaction information can be uploaded to the consumer's profile after 
the hotel checks him in. This wiB allow partners of the hotel to utilize the information about the consumer that the hotel has 
gathered (again, given the consumer's permission). 

Intention Value Network 

In an Intention Value Network, the overall integrator system coordinates the delivery of products and services for a user. The 
1 0 integrator manages a network of approved suppliers providing products and services, both physical and virtual, to a user based 
on the user's preferences as reflected in the user's profile. The integrator manages the relationship between suppliers and 
consumers and coordinates the suppliers' fulfillment of consumers' intentions. It does this by providing the consumer with 
information about products and suppliers and offering objective advice, among other things. 

1 5 Figure 18 discloses the detailed interaction between a consumer and the integrator involving one supplier. The user accesses a 
Web Browser 1810 and requests product and pricing information from the integrator. The request is sent from the user's 
browser to the integrator's Web/Application Server 1820. The user's preferences and personal information is obtained from an 
integrator's customer profile database 1830 and returned to the Web/Application server. The requested product information is 
extracted from the supplier's product database 1840 and customized for the particular customer. The Web/Application server 

20 updates the supplier's customer information database 1850 with the inquiry information about the customer. The product and 
pricing information is then formatted into a Web Page 1860 and returned to the customer's Web Browser. 

Summary Agent 

A suite of software agents running on the application and web servers are programmed to take care of repetitive or mundane 
25 tasks for the user. The agents work according to rules set up by the user and are only allowed to perform tasks explicitly defined 
by the user. The agents can take care of paying bills for the user, filtering content and emails, and providing a summary view of 
tasks and agent activity. The user interface for the agent can be modified to suit the particular user. 

Figure 19 discloses the logic in accordance with a preferred embodiment processing by an agent to generate a verbal summary 
30 for the user. When the user requests the summary page 1900, the server gets the user's agent preferences 1920, such as 

agent type, rules and summary level from the user profile database 1930. The server gets the content 1940, such as emails, to 
do list items, news, and bills, from the content database 1950. The agent parses all of this content, using the rules stored in the 
profile database, and summarizes the content 1960. The content is formatted into a web page 1970 according to a template. 
The text for the agent's speech is generated 1980, using the content from the content database 1990 and speech templates 
35 stored in the database. This speech text is inserted into the web page 1995 and the page is returned to the user 1997. 

Trusted Third Party 

The above scenario requires the web site to maintain a guarantee of privacy of information according to a published policy. This 
system is the consumer's Trusted Third Party, acting on his behalf in every case, erring on the side of privacy of information, 
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rather than on the side of stimulation of commerce opportunities. The Trusted Third Party has a set of processes in place that 
guarantee certain complicity with the stated policy. 

"meCommerce" 

This word extends the word "eCommerce" to mean 'personalized electronic commerce.* 

Figure 20 illustrates a display login in accordance with a preferred embodiment The display is implemented as a Microsoft 
Internet Explorer application with an agent 2000 that guides a user through the process of interacting with the system to 
customize and personalize various system components to gather information and interact with the user's personal requirements. 
A user enters a usemame at 2010 and a password at 2020 and selects a button 2040 to initiate the login procedure. As the togo 
2030 suggests, the system transforms electronic commerce into a personalized, so called "me" commerce. 

Figure 21 illustrates a managing daily logistics display in accordance with a preferred embodiment A user is greeted by an 
animated agent 21 00 with a personalized message 21 90. The user can select from various activities based on requirements, 
including travel 2110, household chores 2120, finances 2130 and marketplace activities 2140. Icons 2142 for routine tasks such 
as e-mail, calendaring and document preparation are also provided to facilitate rapid navigation from one activity to another. 
Direct links 2146 are also provided to allow transfer of news and other items of interest Various profiles can be selected based 
on where the user is located. For example, work, home or vacation. The profiles can be added 2170 as a user requires a new 
profile for another location. Various items 2180 of personal information are collected from the user to support various 
endeavors. Moreover, permissions 2150 are set for items 2180 to assure information is timely and current 

Figure 22 illustrates a user main display in accordance with a preferred embodiment World 2200 and local news 2210 is 
provided based on a user's preference. The user has also selected real estate 2230 as an item to provide direct information on 
the main display. Also, a different agent 2220 is provided based on the user's preference. 

Figure 23 illustrates an agent interaction in accordance with a preferred embodiment. The agent 2310 is communicating 
information 2300 to a user indicating that the user's life insurance needs have changed and pointing the user to the chart that 
best summarizes the information for the user. Particular tips 2395 are provided to facilitate more detailed information based on 
current user statistics. A chart 2370 of the user's life insurance needs is also highlighted at the center of the display to assist the 
user in determining appropriate action. A button 2380 is provided to facilitate changing the policy and a set of buttons 2390 are 
provided to assist a user in selecting various views of the user's insurance requirements. 

Event Backgrounder 

An Event Backgrounder is a short description of an upcoming event that is sent to the user just before an event. The Event 
Backgrounder is constantly updated with the latest information related to this event Pertinent information such as itinerary and 
logistics are included, and other useful information, such as people the user knows who might be in the same location, are also 
included. The purpose of the Event Backgrounder is to provide the most up-to-date information about an event, drawing from a 
number of resources, such as public web sites and the user's calendar and contact lists, to allow the user to react optimally in a 
given situation. 

Vicinity Friend Finder 

This software looks for opportunities to tell the user when a friend, family member or acquaintance is or is going to be in the 

same vicinity as the user. This software scans the user's calendar for upcoming events. It then uses a geographic map to 
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compare those calendar events with the calendar events of people who are listed in his contact list It then informs the user of 
any matches, thus telling the user that someone is scheduled to be near him at a particular time. 

Information Overload 

The term information overload is now relatively understood in both its definition as well as its implications and consequences. 
People have a finite amount of attention that is available at any one time, but there is more and more vying for that attention 
every day. In short, too much information and too little time are the primary factors complicating the lives of most knowledge 
workers today. 

The first attempts to dynamically deal with information overload were primarily focused on the intelligent filtering of information 
such that the quantity of information would be lessened. Rather than simply removing random bits of information, however, most 
of these approaches tried to be intelligent about what information was ultimately presented to the user. This was accomplished 
by evaluating each document based on the user's interests and discarding the less relevant ones. It follows, therefore, that the 
quality was also increased. 

Filtering the information is only a first step in dealing with information is this new age. Arguably, just as important as the quality 
of the document is having ready access to iL Once you have entered a meeting, a document containing critical information 
about the meeting subject delivered to your office is of little value. As the speed of business continues to increase fueled by the 
technologies of interconnectedness, the ability to receive quality information wherever and whenever you are becomes critical. 
This new approach is called intelligent information delivery and is heralding in a new information age. 

A preferred embodiment demonstrates the intelligent information delivery theory described above in an attempt to not only 
reduce information overload, but to deliver high quality information where and when users' require it In other words, the system 
delivers right information to the right person at the right time and the right place. 

Active Knowledge Management System Description 

Figure 24 is a block diagram of an active knowledge management system in accordance with a preferred embodiment The 
system consists of the following parts: back-end 2400 connection to one or more servers, personal mobile wireless clients 
(Awareness Machine)2430. 2436, public clients (Magic Wall) 2410, 2420, web clients 2446, 2448, e-mail clients 2450, 2460. 

Back-end Server (2400) Processes 

Figure 25 is a block diagram of a back end server in accordance with a preferred embodiment The back-end (2400 of Figure 
24) is a computer system that has the following software active: Intelligent Agents Coordinator (Munin) 2580, Information 
Prioritization Subsystem 2530, a set of continuously and periodically running information gathering and processing Intelligent 
Agents 2500, 2502 and 2504, User Profiles Database 2542 and supporting software, Information Channels Database 2542 and 
supporting software, communications software 2550, information transformation software 2560, and auxiliary software. 
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The Awareness Machine (2446 & 2448 of Figure 24) 

The Awareness Machine is a combination of hardware device and software application. The hardware consists of handheld 
personal computer and wireless communications device. The Awareness Machine reflects a constantly updated stateoHhe- 
ownef's-worid by continually receiving a wireless trickle of information. This information, mined and processed by a suite of 
intefligent agents, consists of mail messages, news that meets each user's preferences, schedule updates, background 
information on upcoming meetings and events, as well as weather and traffic. The Awareness Machine is covered by another 
patent application. 

Figure 26 is a block diagram of a magic wall in accordance with a preferred embodiment 
The Magic Wait 

The Magic Wall hardware includes: 

• Computer system 2640 connected to the back-end server 

• Sensor array 2634, 2630 and 2632 detects presence, position, and identity of a person 

• Large touch-sensitive display 2620 

• Sound input 2610 /output 2614 hardware 

The Magic Wall software supports: 

• Multimedia output compatible with current Web standards 

• Speech recognition 

• Tactile input 

• Intelligent agents representations in the form of speech-enabled animated characters 
The Magic Wall operates as follows: 

1 . If a user appears in the vicinity of Magic Wall, the sensor array triggers "user here" event that sends an environmental cue 
containing the person's id and the location to the Intelligent Agent Coordinator. 

2. User is identified based on the information returned by the sensor array. 

3. The Magic Wall switches to locked on the user* mode. If another user approaches, the system will notify him or her that it 
cannot serve another user while the current user is being served. 

4. Intelligent Agent Coordinator is notified about the user presence. 

5. The Intelligent Agent Coordinator decides if there is pertinent to that user and Magic Wall location time-sensitive information 
to show (e.g. traffic report meeting reminder). If such information exists, it is prepared for delivery. If not, control is 
transferred to the Information Prioritization Subsystem. 

6. Information Prioritization Subsystem decides what information is most relevant to the user based on their personal profile, 
freshness of the information, and the Intelligent Agent Coordinator's prior suggestions. 

7. The page of information identified as the most relevant to the user at this time and place is shown. The act of the 
information delivery can also include animation and speech output of the intelligent agent representation. 
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8. If user desires so. he or she can ask Magic Wafl to show a particular page. The Magic Wall recognizes the speech fragment 
and then identifies and shows the requested page, 

9. As the user departs from the Magic Wall area, the sensor may triggers "user left" event. 

10. The Magic Wafl switches back to the waiting state. 
Other Clients 

The Web client is a standard browser navigating to a set of Web pages which allow user to see the same information that is 
available via the Magic Wall. 

The e-mail client is any standard e-mail program. 

Intelligent Agent Coordinator Description 

This piece of code is the coordinating agent (or meta-agent) for the Active Knowledge Management system. This means that all 
communications between the system and each user, as well as communication between the different minion agents are handled 
(coordinated) by the Intelligent Agent Coordinator. Examples of these minion agents are: 

• BackgmundFinder - an agent that parses meeting text determining important keywords and phrases and finds background 
information on the meeting for each user 

• TrafficFinder - an agent that finds traffic information for each user based on where they live 

• Several other agents that are responsible for doing statistical analysis of the data in each user's profile and updating fields 
pertinent to that data 

The Intelligent Agent Coordinator 2580 of Figure 25 is also the user's Interface' to the system, in that whenever the user 
interacts with the system, regardless of the GUI or other end-user interface, they are ultimately dealing with (asking questions of 
or sending commands to) the Intelligent Agent Coordinator. The Intelligent Agent Coordinator has four primary responsibilities: 
1) monitoring user activities, 2) handling information requests. 3) maintaining each user's profile, and 4) routing information to 
and from users and to and from the other respective agents. 
Monitoring User Activities 

Anytime a user triggers a sensor the Intelligent Agent Coordinator receives an "environmental cue.' These cues not only enable 
the Intelligent Agent Coordinator to gain an understanding where users' are for information delivery purposes, but also to learn 
the standard patterns (arrival time, departure time, etc.) of each persons' life. These patterns are constantly being updated and 
refined in an attempt to increase the system's intelligence when delivering information. For instance, today it is not uncommon 
for a person to have several email accounts (work-based, home-based, mobile-based, etc.) as well as several different 
computers involved in the retrieval process for all of these accounts. Thus, for the Intelligent Agent Coordinator to be successful 
in delivering information to the correct location it must take into account all of these accounts and the times that the user is likely 
to be accessing them in order to maximize the probability that the user will see the information. This will be discussed further in 
another' section. 
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Handling Information Requests 

The Intelligent Agent Coordinator handles information requests from other agents in order to personalize information intended for 
each user and to more accurately reflect each user's interests in the information they are given. These requests will commonly 
be related to the user's profile. For instance, if an agent was preparing a traffic report for a user it may request the traffic region 
(search string) of that user from the Intelligent Agent Coordinator. All access to the user's profile data is accessed in this 
method. 

Maintaining User Profiles 

User profiles contain extensive information about the users. This information is a blend of user-specified data and information 
that the Intelligent Agent Coordinator has learned and extrapolated from each user's information and activities. In order to protect 
the data contained in the profiles, the Intelligent Agent Coordinator must handle all user information requests. The Intelligent 
Agent Coordinator is constantly modifying and updating these profiles by watching the user's activities and attempting to learn 
the patterns of their lives in order to assist in the more routine, mundane tasks. The Intelligent Agent Coordinator also employs 
other agents to glean meaning from each user's daily activities. These agents mine this data trying to discover indications of 
current interests, long-term interests, as well as time delivery preferences for each type of information. Another important aspect 
of the Intelligent Agent Coordinator's observations is that it also tries to determine where each user is physically located 
throughout the day for routing purposes. 
Information Routing 

Most people are mobile throughout their day. The Intelligent Agent Coordinator tries to be sensitive to this fact by attempting to 
determine, both by observation (unsupervised learning) and from cues from the environment, where users are or are likely to be 
located. This is certainly important for determining where to send the user's information, but also for determining in which formaf 
to send the information. For instance, if a user were at her desk and using the web client the Intelligent Agent Coordinator 
would be receiving indications of activity from her PC and would know to send any necessary information there. In addition, 
because desktop PCs are generally quite powerful, a full-featured, graphically intense version could be sent However, consider 
an alternative situation: the Intelligent Agent Coordinator has received an indication (via the keycard reader next to the exit) that 
you have just left the building. Minutes later the Intelligent Agent Coordinator also receives notification that you have received 
an urgent message. The Intelligent Agent Coordinator, knowing that you have left the building and having not received any other 
indications, assumes that you are reachable via your handheld device (for which it also knows the capabilities) and sends the 
text of the urgent message there, rather than a more graphically-oriented version. 

Inherent Innovations 

The Active Knowledge Management system represents some of the most advanced thinking in the world of knowledge 
management and human computer interaction. Some of the primary innovations include the following: 

• The Intelligent Agent Coordinator as illustrated above. 

• The development demonstration, and realization of the theory of Intelligent Information Delivery 

• Support for several channels of information delivery, all of which utilize a common back-end. For instance, if a user is in 
front of a Magic Wall the information will be presented in a multimedia-rich form. If the system determines that the user is 
mobile, the information will be sent by to their Awareness Machine in standard text. II facilitates delivery of information 
whenever and wherever a user requires the information. 
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• Personal 

interactions and current real-time situation including -who. where, and when' awareness. 

• Utilization of fast and scalable Information Prioritization Subsystem that takes into account Intelligent Agents Coordinator 
opinion, user preferences, and history of user interactions^ 

part therefore allowing the agents to be much more sophisticated and precise without compromising the system scalability. 

• Speech recognition and speech synthesis in combination with intelligent agent animated representation and tactte input 
provides for efficient, intuitive, and emotionally rewarding interaction with the system. 

Supporting Code in Accordance Mfflfi A Preferred Embodiment 
The following code is written and executed in the Microsoft Active Server Pages environment in accordance with a prelerred 
embodiment It consists primarily of Microsoft Jscript with some database calls embedded in the code to query and store 
information in the database. 
Intention-Centric Interlace 

Create an Intention ASP Page ( w intention_creatfi.asp H ) 

<%@ LANGUAGE = "JScripr %> 
<% 

Response.Buffer = true; 
Response.Expires = 0; 
%> 



<html> 
<head> 

<title>Create An lntention</title> 

</head> 



<body bgcolor=-#FFE9D5' style=-font-family: Arial' text="#00W00'> 



<% 

//Define some variables 

upl = Server.CreateObject("SoftArtisans.FileUp') 
intention _name = upl.FormCintentionjiame") 
intentionjtesc = upl.FormCintention.desc") 



//intention.name = RequestFormrintentionjiame") 
//intention_desc = Request.Form("intention_desc') 



//intentionjcon = Request.FonrpntentionJcon*) 
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submitted = upl.Formf submitted") 
items = new Enumerator(upl.Fonn) 
%> 



5 <% 

//Establish connection to the database 

objConnection = Server.CreateObject{'ADODB.Connection") 

objConnection.Open('Maetstrom') 

%> 

10 

<% 

//Check to see if the person hit the button and do the appropriate thing 

if (submitted == •Add/Delete') 

( 

15 flag = 'false - 



//loop through all the inputs 

while(!items.atEnd()) 

{ 

20 i = items.itemO 



//if items are checked then delete them 

if(upl.Form(i) = "on") 

{ 

25 objConnection.Executefdelete from user jntention where intentionjd =" + i); 

objConnection.Executefdeiete from intentions where intentionjd =" + i); 
objConnedion.Executef delete from tools Jo Jntention where intention Jd =" ♦ i) 
flag = "true* 

} 

30 Hems.moveNext() 



// if items were not deleted then insert whatever is in the text field in the database 
if(fiag== false') 
35 { 

intention_name_short = intention_name.replace(/ /gi ") 

objConnection.Execute("INSERT INTO intentions (intention_name,intention_desc t tntentionjcon) valuesf* + 

intention_name + "7" + intention_desc + "," ♦ intention_name_short + ".gir + ")") 

Response.write('the intention short name is " + intention_name_short); 
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upl.SaveAs('E:deve!opment/asp_exampiesr+ intention_name_short +'.gif") 

} 

) 

// Query the database to show the most recent items. 

rsCustomersUst = objConnection.ExecuteCSELECT • FROM intentions") 

%> 

<input type='Submif name=7etum_to_mcp' value='Go to Main Control Panel' ondick^iocation.href^defauILasp^ 

<form method='posr action= B intention_create.asp # enctype^multipart/form-data' > 
<TABLEborder=0> 

<tP<td colspan='2'><font face='Arial° size="+rxb>Enter in a new intention</b></font></td></tr> 

<tr><td><font face= W>Name:</font></td> <td><INPUT TYPE=W name^intention_name-xftdxftr> 
<tr><tdxfontface='Ariar>^^ 

<tr><td><font face=-Arial->lcon !mage:</font></tdxtd><INPUT TYPE="file' NAME='intention Jcon' size=40></tdx/tP 

<tr><td colspan='2"xlNPUT type="submif name^submitted" value='AddA>elete'></td></tr> 

<H"ABLE> 

<HR> 

<fontface="Aria!' size="+rxb>Current lntentions</b></font> 
<TABLE> 

<tr bgcolor=E69780 align='center J '> 
<td> 

<FONT colop"white'>Delete</FONT> 

</td> 
<TD> 

<FONT colOF"white*>ltention</FONT> 

</TD> 
<TD> 

<FONT color="white">Description</FONT> 

<fTD> 
<TD> 

<FONT color="wtiite'>lmage</FONT> 

<f\D> 
<rtr> 



<% 

// Loop over the intentions in the list 
counter = 0; 

while (IrsCustomersList.EOF) ^ 
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{ 

%> 

<trbgoolor=Vhite" styie='font-size: smaller^ 
<td align=center> 

5 <INPUT type="checkbox* name= B <%=rsCustomersUst('intention.i(r)%>'> 

<7TD> 
<td> 

<%= rsCustomersListCintention_name ,, )%> 

</td> 

10 «d> 

<%= rsCustom6rsLisl("intention_desc*)%> 

</td> 
<td> 

<img src=V./images/<%= rsCustomersList( B intentionJcon*)%>'> 

15 </td> 
</tr> 

<% 

oounter++ 

20 rsCustomersUstMoveNextO} 
%> 

<fl"ABLE> 
<hr> 

Available Tools 
25 </form> 
</BODY> 
</HTML> 

Retrieve Intentions List ASP Page ("intentions Jistasp") 
30 <1- include file='include/check_authentication.inc" --> 

<HTML> 
<HEAD> 

<TITLE>mySite! Intentions Ust</TITLE> 

35 

<SCRIPT LANGUAGE=" JavaScript" > 
function intentionsUst () { 

this.intemalArray = new Array(); 
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<% 

// establish connection to the database 

objConnection = Server.CreateObject("ADODB.Connection - ); 

objConnection.Open('Maelstrorn'); 



%> 



<% 



//create query 

intentionsQuery = objConnection.Executef SELECT • FROM intentions ORDER BY intention_name ascT); 
//write out the options 

numOptions = 0 

while (KntentionsGuery.EOF) { 

intentionName = intentionsQuery("intention_name'); 

intentionlcon = intentionsQueryfintention Jcon*); 



%> 



this.intemalArray(<%= numOptions%>] = new Array(2); 
this.internalArrayj<%= numOptions%>][0] = '<%= intentionName %>'; 
this.intemaIArrayI<%= numOptions%>l[1] = "images/<%= intentionlcon %>'; 
numOptions++; intentionsQuery.moveNext(); %> 



<% ) %> 

} 

numlntentions = <%= numOptions%>; 
intentionArray = new intentionsList().internatArray; 
function selectlntention () { 

for (i=0;i<numlntentions;i + +) { 

if (IntentionsListSelectoptionspl-selected) { 

intentionNameTextField.value = intentionArray[i][0]; 
//intentionPicture.src = intentk)nArray(i)l1]; 
break; 

} 

} 

) 

</SCRIPT> 



</HEAD> 
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<BODY BGCOLOR='<%=SessionCmain_background')%>" style="font-fami!y: AriaT> 
<CENTER> 

<!— <F0RM f4AME= , intention_list"> — > 

<TABLE FRAME="B0X° border^ CELLPADDING=*2" CELLSPACINGS 

<TR><TD COLSPAN^' STYLE='font: 20pt ariaf ALIGN="CENTER"><B>Add a mySite! lntention</B><nt>><flT*> 

<TR><TO caSPAN="3 , > </TD></TR> 

<TR> 

<TD widths 00*xfont size='-V>P!ease Select An Intention You Would Like to Add to Your Ust</font></TD> 
<TDcotspan=2> 

<SELECT ID=*lntentionsUstSelecr NAME='lntentionsListSelect" SIZE='10' style="font 9pt Anal;* 
onaick="seledlntention()"> 
<% 

intentionsQuery.moveFirst(); 
for(j=0;j<numOptions;j++) { %> 

<OPTION VALUE="<%= intentionsQueryfintention Jd') %>" <% if 0 = 0) { %> SELECTED <% } 

%» 

<%= intentionstoery('intention jiame') %> 
<% intentionsQuery.moveNext() 

} 

intentk>nsQuery.nx>veFirst(); 
%> 

</SELECT> 

</TD> 

</TR> 

<TR><TO CaSPAN^3"> </TD><TR> 
<TR> 

<TD width="100*><font size="-t'>Customize the Intention name</font><n"D> 

<TD COLSPAN=2*x|NPUT TYPE=*text" NAME ^intention NameTextField" ID="intcntionNameTextFtei<r SIZE="30" 
VALUE="<%= intentionsQuery("intention jiame - ) %>"></TD> 
</TR> 
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<TRxTD CQLSPAN="3'> <flT>></TR> 
<TR> 

<TD C0LSPAN=-3* ALIGN="CENTER"> 
5 <INPUTTYPE=^utton'NAME=-intentionOKButton e VALUE=' OK " SIZE=M(T ID^intendonOKButton' 

on(^ck= a javaS(tfpttop.opener^ 

  ltobsp;tabsp;tabsp;  tabsp;&nte 
<INPUT TYPE^button" NAME='intentionCance!Button' VALUE^CanceT SIZE=M0" 
ID="intentionCancelButton" onClick="self.close();'> 
10 </TD> 
</TR> 
<fl"ABLE> 
<!- </FORM> -> 
</CENTER> 

15 

<% objConnection.aose(); %> 

</BODY> 

</HTML> 

20 Display User Intention List ASP Page (excerpted from "navigation.asp") 

<OIV ID^Hilentionlisr style='position: absolute; width:210; height:95; left 365pt top: -5; visibility: hidden; font-family. Arial; font- 
color #000000; font: 8pt Arial ; ' > 

<DIVstyte='position: absolute; top:7; Ieft:7: height:78; width:210; z-index:2; background: <%=SessionCmain_backgrourHf)%>; 
border solid 1pt #000000; padding: 3pt; overflow: auto; aiink: black; link: black;"> 
25 <body LINK=^000000" ALINK="#000000' vlink='black"> 

<% 

// create query 

intentionsQuery = objConnection.Execute("SELECT userjntention.* FROM userjntention, 
30 user Jntention Jo _persona WHERE user_intention_to_persona.user_personajd ~ * + Session("currentUserPersona') + * AND 
userjntention Jo_persona.user_intention Jd = user Jntention.user Jntention Jd m ); 
numintentions = 0; 

Response.Write("<SCRIPT>numintentions=" + intentionsQuery. RecordCount + 
•</SCRIPT><TABLE cellpadding^O* width= , 100%* cellspacing='0'>"); 

35 

while (NntentionsQuery.EOF) 
( 

%> 
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<TR><TD><a href="javascript:changelntentionf <%= intentionsCtoeryfuserjntentionJd*) 
%>'/<%=numintentions%>T onmouseover=°mouseOverTab()" onmouseout=*mouseOutOfTab()'><font colop=*Bladc" 
face="ariaf size="-2"><%= intentionsQuery("intention_custom_name") %></font></a><m)><TD><iMG align=*righr 
$RC="images/delete.giF alt=*Delete this intention" onCfick='confimiDeiete(<%= intentionsGuery("userjntentionJd*) 
5 %>)*></TD></TR> 

<%numintentions++; intentionsQuery.moveNext(); %> 
<% } 

Response.Write( p <SCRIPT>numintentions-+iiumintentions ♦■</SCRIPT>'); 
10 %> 

<tr><td colspan="2"><hr></tdx/tr> 

<TR><td colspan= p 2"><a href="javascriptchangelntention( , add ../ ( <%^umintentions%>);' 
onmouseover="mouseOverTab()" onmouseout=*mouseOutOfTab() # ><font color="Black" face="ariaT si2e=*-2*>add 
...</font></a><Ad></TR> 
15 </table> 
</body> 
</DIV> 

<DIV sty<e="posjtion: absolute; top:0; left-5; width: 230; height:105; z-index:1; * 
onmouseout="intentionlist.style.visibility='hidden- onmouseout= M intentionlist.style.vtsibility= , hidden w 
20 onmouseover=*intentionlist.style.visibtIity= , hidden"></DIV> 
</DIV> 
<JD\V> 

While various embodiments have been described above, it should be understood that they have been presented by way of 
25 example only, and not limitation. Thus, the breadth and scope of a preferred embodiment should not be limited by any of the 
above described exemplary embodiments, but should be defined only in accordance with the following claims and their 
equivalents. 
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CLAIMS 

What is claimed is: 



1 1 . A method for creating a user network interface, comprising the steps of: 

2 (a) obtaining user profile information; 

3 (b) discerning user intentions regarding a plurality of applications based on the profile information; and - 

4c) displaying the plurality of applications formatted in accordance with the user profile information on a display. 

1 2. A method for creating a user network interface as recited in claim 1 . including the step of prompting a user for profile 

2 information and storing the information in a database. 

1 3. A method for creating a user network interface as recited in claim 1 , including the step of tracking user interactions with 

2 applications and recording behavioral statistics in the user profile. 

1 4. A method for creating a user network interface as recited in claim 1 , including the step of providing a common user 

2 interface for each of the plurality of applications tuned to a user's preferences. 

1 5. A method for creating a user network interface as recited in claim 1 , wherein the plurality of applications comprise: 

2 electronic commerce, information management and information delivery. 

1 6. A method for creating a user network interface as recited in claim 1 , including the step of building a customized 

2 template for user interactions with an application utilizing the profile information. 

1 7. A method for creating a user network interface as recited in claim 7, including the step of further customizing the 

2 template based on the network provider information. 

1 8. A method for creating a user network interface as recited in claim 7, including comptetint the template utilizing product 

2 information, advise and progress reports. 

1 9. A method for creating a user network interface as recited in claim 1 , including the step of agent facilitation of logic 

2 based on a user's profile information. 

1 10. An apparatus that creates an information summary, comprising; 

2 (a) a processor; 

3 (b) a memory that stores information under the control of the processor; 

4 (c) logic that obtains user profile information; 

5 (d) logic that discerns user intentions regarding a plurality of applications based on the profile information; and 

6 (e) logic that displays the plurality of applications formatted in accordance with the user profile information on a display. 
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1 11. A computer program embodied on a computer-readable medium that creates an information summary, comprising: 

2 (a) a code segment that obtains user profile information; 

3 (b) a code segment that discerns user intentions regarding a plurality of applications based on the profile information; and 

4 (c) a code segment that displays the plurality of applications formatted in accordance with the user profile information on a 

5 display. 

1 12. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that prompts a user for profile information and storing the information in a database. 

1 13. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that tracks user interactions with applications and recording behavioral statistics in the user 

3 profile. 

1 14. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that provides a common user interface for each of the plurality of applications tuned to a 

3 user's preferences. 

1 15. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , wherein the plurality of applications comprise: electronic commerce, information management and 

3 information delivery. 

1 16. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that builds a customized template for user interactions with an application utilizing the profile 

3 information. 

1 17. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that further customizes the template based on the network provider information. 

1 18. A computer program embodied on a computer-readable medium that creates an information summary as recited in 

2 claim 1 1 , including logic that completes the template utilizing product information, advise and progress reports. 
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COMMAND LINE 
7 userjd, meeting title, meeting body, list, location, time" 
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620 — 


MESSAGE 

"userjd, meeting title, meeting body, participant list, time" 
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MEETING RECORD TO STORE CURRENT MEETING INFORMATION 
stUSERID, sTitleOrig, sTitleKW, sBodyKW. sLocation, sTime, 
sParticipants( ), sMeetingText: original message minus user id 
sCompany, sPeople, sTopic, sWhen, sWhere from GoPatternMatch 
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SUBMIT QUERY TO ALTA VISTA 
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SUBMIT QUERY TO NEWSPAGE 
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STORE MESSAGE IN gResultOverall 
"msgjd, userjd, meeting title concatenated with stories" 
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© Customization of user interface for application programs. 

© An application program automatically creates 
and presents a customized user interlace by deter- 
mining a set of operations which is appropriate for 
the current user based on various relevant char- 
acteristics of the user and presenting only the speci- 
fied operations in the menus, icons, application bars 
or other interface components of the application pro- 
gram. 
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CUSTOMIZATION OF USER INTERFACE FOR APPLICATION PROGRAMS 



BACKGROUND OF THE INVENTION 



Field of the Invention 



The present invention generally relates to user 
interfaces to software applications and. more par- 
ticularly, to the creation, maintenance and use of a 
user interface to an application program which has 
been tailored to various characteristics of the cur- 
rent user. 



Description of the Prior Art 



Computer users vary in many respects, such 
as job duties, level of familiarity with various ap- 
plication programs, need to use various operations 
of application programs, frequency of use of var- 
ious operations of application programs, and right 
of access to different operations of application pro- 
grams. Most application programs, however, 
present a single user interface which does not take 
into account the individual characteristics of the 
current user. The result is that the user is pre- 
sented a user interface which may be confusing, 
inefficient insufficiently restricted, or otherw.se in- 
appropriate for him. 

The user interface for an application program 
can take many forms, such as menus, sets of 
icons, sets of action bars, or a command line. The 
user normally selects an operation or moves 
through the hierarchy of menus, etc. by some 
combination of keystrokes, cursor movements, 
mouse operations, commands or the like. 

At any given time, the array of choices pre- 
sented to the user may be so large as to be 
confusing, to take up an undue amount of the 
screen space, or to take up so much memory with 
the code underlying the choices that system per- 
formance is compromised. The array may contain 
operations which the user does not need or does 
not yet know how to use. In addition, the user may 
find it necessary or convenient to access in close 
sequence operations of a program which appear in 
different aspects (e.g.. menus or action bars) of the 
user interface. In such a case, it is cumbersome to 
traverse from menu to menu or from action bar to 
action bar. 

As the user gains familiarity with the applica- 
tion program or as his needs change, he may 
"outgrow" the user interlace, requiring access to a 



broader or different set of operations. 

A number of rudimentary attempts have been 
made to alter the user interface of an application 
' program, or at least the user's access to aspects of 
5 the program or manipulated data, in response to a 
characteristic of the user. Perhaps the earliest ex- 
ample is the assignment of access levels to 
database users so that some users may not have 
write access to certain files or fields in files, some 
w users may not have read access to certain files or 
fields, and some users may not even be able to 
access the database at all. This feature is now 
common among commercially available database 
management systems, 
js A more closely related technique is the provi- 

sion of a software switch, set by the user, which 
governs whether menus or other explanatory as- 
pects of the user interface are visible on the 
screen. Thus, a novice user would set the switch to 
20 make menus appear on the screen so that he may 
use the menus as a guide in performing operations. 
On the other hand, an advanced user would set the 
switch to remove the menus from the screen so 
that he could view data in the entire screen, unob- 
25 structed by the menu. The word processing pro- 
gram WordStar (trademark of MicroPro) uses such 
an approach, implemented in the form of differing 

levels of "help." 

An even more recent trend has been to provide 
30 so-called "soft interfaces" to application programs, 
which allow the user to emulate to a degree the 
interface of a program with which he is already 
familiar or to create an interface which is purely 
individual. The word processing • program Sprint 
35 (trademark of Borland) provides a soft interface 
which enables the user to operate it with the com- 
mands used by WordPerfect (trademark of Word- 
Perfect). WordStar, Word (trademark of Microsoft), 
certain other word processors, or commands of the 
40 user's own selection. 

Finally, the methodology exists on a systems 
level to allow programmers to automate the cre- 
ation of menus, etc. in the course of application 
development. The programmer specifies a list of 
45 operations, codes, explanatory material, and format 
parameters, and the menu generator creates a 
menu for presentation on the screen. 

There is nothing in the prior art, however, 
which enables the user or system administrator to 
so select arbitrarily from the range of operations of- 
fered by an application program and thereby create 
an interface which is truly customized to the level 
of familiarity, type of job, level of access and other 
characteristics of the user. 
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SUMMARY OF THE INVENTION 



BRIEF DESCRIPTION OF THE ORAWINGS 



It is therefore an object of the present invention 
to provide a technique for specifying the range of 
operations to be presented by the user interface of 
an application program which is customized for 
particular users or classes of users and is readily 
changeable by the user or system administrator. 

It is another object of the invention to provide a 
program for creating and displaying the relevant, 
customized user interface which has been speci- 
fied by the user or system administrator. 

According to the invention, the user interface of 
an application program is restructured in a form 
customized for the current user each time he in- 
vokes the program. The user or system administra- 
tor first creates a customization table which speci- 
fies the operations to be made available to particu- 
lar classes of users or even individual users. For 
example, a matrix could be created which specifies 
certain groups of operations for presentation to 
users depending on the users' type of job and 
degree of familiarity with the application program. 
The customization. table could be modified when- 
ever desired. Each time a user invokes the applica- 
tion program, the appropriate set of operations for 
the user is determined from the customization table 
by searching a user profile table based on the 
user's identifier, prompting the user to enter his 
relevant characteristics, or other means. 

Because the user's level of familiarity with the 
application program will frequently be the most 
important characteristic, a count of the number of 
times each user has invoked the application pro- 
gram could be stored and used to estimate the 
user's level of familiarity and select the appropriate 
set of operations for the user, automatically raising 
the level of user interlace as thresholds are 
reached. The user could be permitted to override 
the system count if it led to an inappropriate level 
of interface. 

Similar types of automatic upgrading could oc- 
cur by monitoring the number of serious errors that 
occur in each session and raising the complexity of 
the user interface if fewer than a certain number 
occur during the session, or by monitoring calls to 
operations not presented by the interface and add- 
ing an operation to the user interface if it is called 
more than a certain number of times during the 
session. 

The set of operations appropriate to the user is 
then used to generate menus, icons, action bars or 
other interlace components which present only the 
specified operations, rather than the full, and possi- 
bly confusing, inefficient or otherwise inappropriate, 
range of operations available w.thm the application 
program. 



The foregoing and other objects, aspects and 
s advantages of the invention will be better under- 
stood from the following detailed description of a 
preferred embodiment of the invention with refer- 
ence to the drawings, in which: 

FIG. 1 illustrates a typical table specifying 
w the operations that might be made available to 
various types of users with various levels of exper- 
ience with the application program in the practice 
of the invention; 

FIG. 2A illustrates a typical menu which may 
is be presented to a novice clerical user in the prac- 
tice of the invention; 

FIG. 2B illustrates a typical menu which may 
be presented to a moderately experienced clerical 
user in the practice of the invention; 
20 FIGS. 3 to 12. taken together, constitute a 

flow chart of the user interface customization pro- 
cedure according to the invention in which the 
connectors in each of the figures indicate the man- 
ner in which the several figures are interconnected 
25 to form the flow chart and wherein 

FIG. 3 is a portion of the flow chart which 
illustrates customization table creation and editing 
logic; 

FIG. 4 is a portion of the flow chart which 
30 illustrates user profile table creation and editing 
logic; 

FIG. 5 is a portion of the flow chart which 
illustrates initialization and user lookup logic; 

FIG. 6 is a further portion of the flow chart 
35 which illustrates operation set creation and inter- 
face generation logic; 

FIG. 7 is a further portion of the flow chart 
which illustrates exception monitor and operation 
monitor invocation logic; 
40 FIG. 8 is a further portion of the flow chart 

which illustrates exit testing and upgrading logic 
based on the contents of the operation monitor list 
and the total in the operation count; 

FIG. 9 is a further portion of the flow chart 
45 which illustrates exit testing and upgrading logic 
based on the total in the exception count; 

FIG. 10 is a further portion of the flow chart 
which illustrates exit testing and upgrading logic 
based on the user's desires; 
50 FIG. 11 is a further portion of the flow chart 

which illustrates exception monitor logic; and 

FIG. 12 is a further portion of the flow chart 
which illustrates operation monitor logic. 



55 



DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT OF THE INVENTION 
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Referring now to the drawings, and more par- 
ticularly to FIG. 1. the procedure according to the 
invention creates, stores in electronic storage, and 
utilizes a customization table which specifies sets 
of operations to be presented in the user interface 
to users with the corresponding relevant character- 
istics. FIG. 1 illustrates a customization table which 
considers only two user characteristics, namely the 
familiarity level characteristic 10 and the job type 
characteristic 12. It will be observed that the appro- 
priate operations set for a user with clerical job 
type characteristic 14 and novice familiarity level 
characteristic 16 is operations set 18. comprising 
the operations listed therein. 

FIG. 2 illustrates two sample user interface 
menus for a user with clerical job type. FIG. 2A 
illustrates that note function 20, file subfunction 22 
provides the novice familiarity level clerical job 
type user with operations set 24. In contrast, FIG. 
2B illustrates that the moderate familiarity level 
clerical job type user is provided with operations 
set 26, which contains the opera tions Link. Merge, 
and Page Setup in addition to the operations 
shown in operations set 24 of FIG. 2A. 

FIGS. 3 and 4 illustrate the logic of the pro- 
grams which create and edit the customization 
table and the user profile table, both of which are 
used to generate customized user interfaces for 
individual users. The customization table and user 
profile table are searchable aggregations, such as 
arrays, of multifield records as are commonly used 
in computer programming applications and may be 
created by a variety of known methods such as 
interactive entry or editing using a text editor, 
database management system or set of table cre- 
ation functions embedded within a table mainten- 
ance routine specialized to the present invention. 

FIG. 3 illustrates the program which creates 
and edits the customization table. When this pro- 
gram is first invoked, a test is made to determine 
whether the customization table exists, as indicated 
in decision block 30. If the table exists, it is loaded 
into memory as indicated in block 31. If the table 
does not exist, a blank table format, which contains 
table characteristics such as field names, field 
lengths and required data types, is loaded into 
memory as indicated in block 32. The existing 
table or the blank table format, as the case may 
be. is then displayed to the user as indicated in 
block 33. The program then enters edit mode so 
that the user may add or delete records and modi- 
fy fields in the table as indicated in block 34. 
Editing ends when the user enters the quit editing 
command as indicated in block 35. The newly 
created or edited table is then stored in external 
memory as indicated in block 36. 

FIG. 4 illustrates the program which creates 
and edits the user profile table. When this program 



is first invoked, a test is made to determine wheth- 
er the user profile table exists, as indicated in 
decision block 40. If the table exists, it is loaded 
into memory as indicated in block 41. If the table 
s does not exist, a blank table format, which contains 
table characteristics such as field names, field 
lengths and required data types, is loaded into 
memory as indicated in block 42. The existing 
table or the blank table format, as the case may 
w be. is then displayed to the user as indicated in 
block 43. The program then enters edit mode so 
that the user may add or delete records and modi- 
fy fields in the table as indicated in block 44. 
Editing ends when the user enters the quit editing 
;s command as indicated in block 45. The newly 
created or edited table is then stored in external 
memory as indicated in block 46. 

FIG. 5 illustrates that the automatic customiza- 
tion procedure according to the invention begins by 
20 determining the user's identifier m block 50 by 
known methods such as testing the system vari- 
able which contains the current user's identifier or 
by prompting the user to enter his or her identifier. 
The user profile table is then loaded into memory 
25 as indicated in block 51. and the user profile table 
is searched for the current user's identifier in de- 
cision block 52. If the user's identifier is not found 
in the user profile table, the user is prompted to 
enter data into the fields of a blank user profile 
30 record which has been created for that particular 
user, as indicated in block 53. The data input by 
the user is moved into the appropriate fields to 
create the user profile record, which is retained in 
memory for further use. as indicated in block 54. 
35 The newly created user profile record is also added 
to the user profile table as indicated in block 55, 
and the program moves to block 6p shown in FIG. 
6. 

If, on the other hand, the user identifier is 

40 found in the user profile table, the user's profile 
record is moved from the table into memory as 
indicated in block 56. and the program moves to 
block 60 of FIG. 6. 

In block 60 of FIG. 6. a multikey search is 

45 carried out in the customization table to find the 
entry corresponding to the user characteristics 
specified in the user profile record. Typical user 
characteristics contained in the user profile record 
might include the user's job type, level of familiar- 

50 ity with the application program, number of times 
the user has invoked the application program, data 
access and modification rights, and others. There 
is one field of the user profile record which, if it 
exists, will not be used in the search. This is a field 

55 which lists operations individually specified to be 
added to the user's customized interlace in addi- 
tion to the operations that would be included based 
solely on the characteristics in the user profile 
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record. The purpose of this is to provide for an 
arbitrary degree of customization beyond that pro- 
vided by the generalized sets of operations 
deemed appropriate to users of various types. 

The list of operations which has thus been 
generated from both the customization table and 
the individualized operations of the user profile 
record is passed to the interface generator as in- 
dicated in block 61. The interface generator then 
creates the corresponding set of interface ele- 
ments, such as menus, application bars. etc.. by 
merging the operations in the list into the appro- 
priate interface screen designs as indicated in 
block 62. 

In FIG. 7. the exception monitor is invoked by 
setting the exception count to zero as indicated in 
block 70 and setting a switch to respond to excep- 
tion interrupts by calling the exception monitor pro- 
gram as indicated in block 71. The operation moni- 
tor is then invoked by emptying the operation list 
as indicated in block 72. setting the operation count 
to 0 as indicated in block 73. and setting a switch 
to call the operation monitor program any time an 
operation is invoked as indicated in block 74. Con- 
trol is then passed to the application program for 
presentation of the top level interface element (e.g.. 
mam menu) and use of the application program by 
the user as indicated in block 75. 

FIG. 8 illustrates the exit routine which is en- 
tered after the user exits the application program 
as indicated in block 80. The operation list is 
loaded from the opera tion monitor as indicated in 
block 81. and the operations which were invoked 
more than a predetermined number of times x 
during the session are displayed to the user as 
indicated in block 82. The user is then asked if he 
wishes to add the displayed operations to his cus- 
tomized user interface as indicated in decision 
block 83. If the user answers in the affirmative, the 
new operations are added to the individualized 
operation field of the user's user profile record as 
indicated in block 84 and the program moves to 
decision block 85. If the user answers in the nega- 
tive, the program moves directly to decision block 
85. 

In decision block 85. the operation count is 
tested to determined whether it contains more than 
a predetermined number y of entries. If so. the 
field for the user's experience level is incremented 
in the user profile record as indicated in block 100 
of FIG. 10 and the program moves to block 101. If 
not. the program moves to decision block 90 of 
FIG. 9. 

In FIG. 9. the exception count is tested to 
determine whether the total number of serious er- 
rors is less than a predetermined number z as 
indicated in decision block 90. If so. the field for 
the user's experience level is incremented m the 



user profile record as indicated in block 100 of FIG. 
10 and the program moves to block 101. If not. the 
program moves to block 91 of FIG. 9. 

The experience count field, which stores the 
5 number of times the user has accessed the ap- 
plication program, is incremented in the user profile 
record as indicated in block 91. and the incre- 
mented value is then tested as indicated in de- 
cision block 92 to determine whether the value is 
w greater than a predetermined number w. If so. the 
field for the user's experience level is incremented 
in the user profile record as indicated in block 100 
of FIG. 10 and the program moves to block 101. If 
not, the program moves directly to block 101. 
rs In FIG. 10. a message is displayed to the user 
as indicated in block 101 which lists the upgrading 
actions wh.ch have been taken or states that no 
upgrading actions have been taken, as the case 
may be. The user is then asked in decision block 
20 102 whether he wishes to add to. delete or change 
the upgrading actions. If so. the upgrade is modi- 
fied in accordance with user input as indicated in 
block 103. and the program terminates. If not. the 
program terminates directly. 
25 FIG. 1 1 illustrates the operation of the excep- 
tion monitor. Whenever an exception interrupt is 
generated as indicated in block 110, it is tested as 
indicated in decision block 1 1 1 to determine wheth- 
er the severity of the error exceeds a predeter- 
30 mined level. If so. the exception count is incre- 
mented as indicated in block 112 and control is 
returned to the main program. If not. control returns 
directly to the main program. 

FIG. 12 illustrates the operation of the opera- 
35 tion monitor. Whenever an operation is invoked as 
indicated in block 120. it is tested as indicated in 
decision block 121 to determine whether the opera- 
tion is already contained in the user's customized 
interface. If not. the operation is added to the 
40 operation list maintained by the operation monitor 
as indicated in block 122, the operation count is 
incremented as indicated in block 123, and control 
is returned to the main program. If so. control 
returns directly to the mam program. 
45 While the invention has been described in 
terms of a single preferred embodiment, those 
skilled in the art will recognize that the invention 
can be practiced with modification within the spirit 
and scope of the appended claims. 

50 

Claims 

1. In a data processing system, a procedure for 
55 automatically customizing a user interface of an 
application program to present a limited set of 
operations based on relevant characteristics of a 
user comprising the steps of: 
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accepting input data relating to identifiers of actual 
or potential users of the application program, rel- 
evant characteristics of users and/or classes of 
users* and sets of operations of the application 
program which are appropriate for each such user 
or class of users; 

creating a user profile table which stores said rel- 
evant characteristics of users in a format which is 
searchable using the identifier of a user as a key 
value: 

storing the user profile table for later access; 
creating a customization table which stores said 
sets of operations in a format which is searchable 
using said relevant characteristics as key values: 
storing the customization table for later access; 
determining user identifier or relevant characteris- 
tics of a user when a user invokes the application 
program; 

searching the customization table for the appro- 
priate set of operations based on the identifier or 
relevant characteristics of the user; and 
automatically generating user interface components 
during the running of the application program which 
present only the operations specified for the user. 

2. The procedure for automatically customizing 
a user interface of an application program as re- 
cited in claim 1 wherein the step of determining 
relevant characteristics of a user is performed auto- 
matically by using an identifier of the user as a key 
to search said user profile table. 

3. The procedure for automatically customizing 
a user interface of an application program as re- 
cited in claim 1 further comprising the steps of: 
maintaining a count of the number of times a user 
has invoked the application program; 
determining said user's level of familiarity with the 
application program by reference to said count; 
and 

utilizing said level of familiarity with the application 
program as one of the relevant characteristics of 
the user in searching the customization table. 

4. The procedure for automatically customizing 
a user interface of an application program with 
system determination of the user's level of familiar- 
ity with the application program as recited in claim 
3 further comprising the step of providing the user 
an option to override the count of times the user 
has invoked the application program to allow for 
variations in the time different users take to famil- 
iarize themselves with the application program. 

5. The procedure for automatically customizing 
the user interface of an application program as 
recited in claim 1 further comprising the steps of: 
matntatning a count of the number of serious ex- 
ception conditions which occur during a user's ses- 
sion with the application program; 
automatically increasing said user's level of famil- 
iarity with the application program each time a 



session ends with said count being lower than a 
predetermined number; and 
storing said increased level of familiarity with the 
application program in the user profile table for 
5 searching the customization table in subsequent 
sessions by the same user with the application 
program. 

6. The procedure for. automatically customizing 
the user interface of an application program with 

to automatic in creasing of a user's level of familiarity 
with the application program as recited in claim 5 
further comprising the step of providing the user an 
option to override said automatic increase in a 
user's level of familiarity with the application pro- 

is gram. 

7. The procedure for automatically customizing 
the user interface of an application program as 
recited in claim 1 further comprising the steps of: 
maintaining a list of operations not in a user's 

20 customized operations set which are invoked by 
the user during a session with the application pro- 
gram; 

automatically adding to the user's customized op- 
erations set all operations from said list which were 

25 invoked more than a predetermined number of 
times within the session; and 
utilizing said additional operations in creating the 
user's customized user interface in subsequent 
sessions by the same user with the application 

30 program. 

8. The procedure for automatically customizing 
a user interface of an application program with 
automatic adding of certain operations to a user's 
customized operations set as recited in claim 7 

35 further comprising the step of providing the user an 
option to override said automatic addition of oper- 
ations to the user's customized operations set. 

9. The procedure for automatically customizing 
the user interface of an application program as 

40 recited m claim 1 further comprising the steps of: 
maintaining a count of operations not in a user's 
customized operations set which are invoked by 
the user during a session with the application pro- 
gram; 

45 automatically increasing said user's level of famil 
iarity with the application program each time a 
session ends with said count being higher than a 
predetermined number; and 
storing said increased level of familiarity with the 

50 application program in the user profile table for 
searching the customization table m subsequent 
sessions by the same user with the application 
program. 

10. The procedure for automatically customiz- 
55 ing the user interface of an application program 
with automatic increasing of the user's level of 
familiarity with the application program as recited in 
claim 9 further .comprising the step of providing the 
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user an option to override said automatic increase 
in the user's level of familiarity with the application 
program. 
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Bountiful, UT - August 24, 1999 - Insight Software Solutions, Inc. today 
announced the release of Macro Express 2000, the intelligent solution for repetitive 
and tedious computer tasks. 

Macro Express 2000 adds a number of new features such as text, integer and 
decimal variables, if / then / else logic and the processing of text files or folders. 
Other notable new features include logging messages to files, menu or question 
prompting, password protection, macro activation with floating menus or mouse, 
and more. 

'We anticipate most of the excitement to be generated from the new variables and 
logic functions," said Michael D. Jones, President of Insight Software Solutions, 
Inc 'These functions open up a whole new realm of macro possibilities. Users can 
now create macros to pretty much do the thinking for them; 1 

Variables allow input of data into the macro from a variety of sources, such as from 
the macro itself, a file, user input, clipboard, INI files, a window title or others. The 
data can then be manipulated, processed and tested. Actions can be taken on the 
results of the test or on the variables themselves. For example, the new Process 
ASCII Delimited Text File command makes use of variables by inserting each field 
of a record into a variable. The variable can then be used to paste the data into 
other applications. 

The If /Then / Else capabilities allow users to test for a variety of conditions and 
choose actions based on the result of the condition. Conditions may include the 
existence of a file or folder, if a window or program is running or on top. it the 
clipboard contains certain text, if a variable equals, is less than, etc. to another 
variable or value, the response to a question or a menu and others. For example, 
test if a program exists. If it does, run the program. If it doesn't (the else part), 
display a message indicating the program could not be found. 

Macro Express 2000 provides two new methods for quick activation of macros. A 
floating menu of macros remains always on top and always accessible as long as 
Macro Express is running. Just click on one of the macros in the floating menu to 
activate that macro for playback. Users can also trigger macros with the new mouse 
click feature. Assign macros to activate by clicking on specific areas of the screen 
or by clicking on various parts of a window, such as the scroll bar, title bar, etc. 

k For enhanced privacy and security, users can apply the new password protection 
\ command that requires a password be entered before the macro will continue. In 

] addition a macro that contains this command cannot be edited unless the password 
is first entered This prevents someone from simply looking at the macro contents 
\ or detetinq the password command and then playing the macro to get at sensitive 
U information. The encrypted text command gives additional security for sensitive 

{^information. 

The new Log Errors command logs any errors to a file. An entry is made in the 
error log file as soon as the command is processed. A macro completion entry is 
also made to the log file and all entries are date/time stamped. Similarly, the new 
Log Message feature logs messages to a file. Users can specify the file name or 
log it to the default error log file. 
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S The new Menu command allows a macro to display a menu of choices. Choices can 

be displayed as either radio boxes (one selection out of the group) or as 
P / checkboxes (select as many as wanted). Up to 10 menu choices can be included 

' along with header text describing the purpose of the menu. 

Macro Express allows users to automate all of their common computer tasks_ 
Dozens of wizards are available for step by step macro creation. Wizards include 
typing text, symbols and keystrokes, pasting text, capturing macros, setting 
networking connections, launching web sites, downloading files, creabng finders, 
resizing, moving, maximizing windows, selecting printers and screen ^resolutions 
and many more Record, edit (via an easy to use scnpt.ng ed.tor) and play back 
macros. Assign macros for global use or for a specific program or ««ndow Launch 
macros with a Hot Key. ShortKey. Popup Menu, Mouse Click, Floating Menu. 
Window Title or via a Timed Schedule. 

Macro Express 2000 will be featured exclusively on ZDNET*s hotfiles.com 
beginning August 24. 1999. A 30 day trial version will be ava.lable for download^ 
The program will also be available from our web site at www.macros.com. Macro 
Express includes an extensive help file, a tutorial (in pdf format) and numerous 
example macros. 

Macro Express is suitable for use with Windows 95. 98 or NT and is priced at 
$34 95 + $3.00 S&H in the USA. Shipping charges are waived if ordered for 
electronic delivery from our web site. Version 2^0 has an upgrade price ^olM 1 5.00 
for existina users. The program may be obtained directly from Insight Software 
mK^P.O. Box 354. Bountiful. UT 84011-0354. USA. Tel: (801) 295-1890. 
Fax: (801) 299-1781. E-Mail: info@wintools.com. 
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